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(57)Abstract: 

PURPOSE: To best correct the decoded picture signal 
with a simple configuration. 

CONSTITUTION: An encoder 18 of an encoding device 1 
encodes a PST flag showing the encoding condition of a 
pre-filter 21 together with the bit stream being picture 
data at the same time. The bit stream and the PST flag 
are sent to a recording medium 3 at the same time. The 
bit stream and the PST flag encoded and stored in the 
recording medium 3 are decoded by a decoder 31 of a 
decoding device 2. The decoded bit stream is inputted to 
a format conversion circuit 32 and it is converted from 
the block format into the frame format. On the other 
hand, the decoded PST flag is sent to a post filter 22 
which selects the optimal filter by the PST flag. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln picture signal coding equipment which it had, an encoding means which codes a 
picture signal based on a predetermined estimated image signal said encoding means, Picture 
signal coding equipment coding a coding condition flag which shows a coding condition of said 
picture signal when coding said picture signal based on said estimated image signal. 
[Claim 2]The picture signal coding equipment according to claim 1 which said picture signal is 
the picture information of a bit stream, and is characterized by said coding flag existing in user 
area of said picture information of a bit stream. 

[Claim 3]The picture signal coding equipment according to claim 2 having further a flag setting 
means which sets up said coding flag based on the coding bit rate of said picture information 
of a bit stream which said encoding means codes. 

[Claim 4]ln an image signal decoding device to decrypt, a coded image signal which coded a 
picture signal based on a predetermined estimated image signal said coded image signal, An 
image signal decoding device having consisted of a coding condition flag which shows a 
coding condition of said picture signal and said picture signal, and providing a picture 
compensation means which amends said decrypted picture signal based on said coding 
condition flag. 

[Claim 5]Said picture signal is the picture information of a bit stream. 

The image signal decoding device according to claim 4, wherein said coding flag exists in user 
area of said picture information. 

[Claim 6]The image signal decoding device according to claim 5, wherein said coding flag is 
set up based on the coding bit rate of said picture information of a coded bit stream. 
[Claim 7]An image signal decoding device of any one description of the Claims 4-6, wherein 
said picture compensation means consists of two or more filters, chooses said two or more 



filters based on said flag and amends said picture signal. 

[Claim 8]An image signal decoding device of any one description of the Claims 4-7, wherein 
said filter is a median filter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention is used when compressing and transmitting dynamic 
image data, and it relates to suitable picture signal coding equipment and image signal 
decoding device. 
[0002] 

[Description of the Prior Art]When recording dynamic image data on a magneto-optical disc, 

magnetic tape, etc. in digital one, or when transmitting via a predetermined transmission 

medium, data is coded and compressed and data volume is made to decrease. 

[0003]For example, like the video conference system and the video telephone system, in the 

system which transmits a dynamic image signal to a remote place, in order to use a 

transmission line efficiently, it is made as [ carry out / compression encoding of the picture 

signal ] using the line correlation and inter frame correlation of a video signal. 

[0004]lf line correlation is used, DCT (discrete cosine transform) processing can be carried out, 

for example, and a picture signal can be compressed. 

[0005]lf inter frame correlation is used, it will become possible to compress a picture signal 
further and to code. For example, as shown in drawing 1 1 , when frame image PC1, PC2, and 
PC3 have occurred in the time t1, t2, and t3, respectively, The difference of the picture signal 
of the frame images PC1 and PC2 is calculated, PC12 is generated, and the difference of the 
frame images PC2 and PC3 is calculated, and PC23 is generated. Usually, since the picture of 
the frame which adjoins in time does not have a so big change, if both difference is calculated, 
the differential signal will become a thing of a small value. Then, a code amount is 
compressible if this differential signal is coded. 

[0006]However, the original picture cannot be restored if only the differential signal was 
transmitted. Then, the picture of each frame is made into one picture of three kinds of pictures, 



I picture, P picture, or B picture, and it is made to carry out compression encoding of the 
picture signal. 

[0007]That is, as shown, for example in drawing 12 , frame F1 thru/or the picture signal of 17 
frames to F17 are made into a glue PUOBU picture (GOP), and it may be one unit of 
processing. And the picture signal of frame F1 of the head is coded as an I picture, and the 
2nd frame F2 processes the 3rd frame F3 as a B picture as a P picture, respectively. 
Hereafter, the frames F4 thru/or F17 of the 4th henceforth are processed by turns as B picture 
or a P picture. 

[0008]As a picture signal of I picture, the picture signal for the one frame is transmitted as it is. 
On the other hand, as a picture signal of P picture, fundamentally, as shown in drawing 12 (A), 
the difference from the picture signal of I picture or P picture preceded in time than it is 
transmitted. Furthermore, as a picture signal of B picture, fundamentally, as shown in drawing 
12 (B), it asks for the difference from the average value of both the frame preceded in time or 
the frame which carries out backward, and the difference is coded. 
[0009]Drawing 13 is carried out in this way, and the principle of the method of coding a 
dynamic image signal is shown. As shown in the figure, since the first frame F1 is processed 
as an I picture, it is transmitted to a transmission line as transmission data F1X as it is 
(formation of a picture inner code). On the other hand, since the 2nd frame F2 is processed as 
a B picture, the difference (prediction error) of frame F1 preceded in time and the average 
value of the frame F3 which carries out backward in time calculates, and the difference is 
transmitted as the transmission data F2X. 

[0010]However, if the processing as this B picture is explained still more finely, they exist. 
[ four kinds of ] The 1st processing transmits the data of the original frame F2 as the 
transmission data F2X as it is, and turns into the same processing as the case in I picture 
(SP1) (intra (prediction within a picture) coding). The 2nd processing calculates the difference 
from the next frame F3 in time, and transmits the difference (SP2) (backward prediction 
coding). The 3rd processing transmits difference (SP3) with frame F1 preceded in time 
(forward prediction coding). Furthermore, the 4th processing generates difference (SP4) with 
the average value of the frame F3 which carries out backward to frame F1 preceded in time, 
and transmits this as the transmission data F2X (both-directions prediction coding). 
[001 1]The way transmission data decreases most among these four methods is adopted. 
[0012]The motion vector x1 (frame F1 and motion vector between F2) (in the case of forward 
prediction) between the pictures (estimated image) of the frame which serves as an object 
which calculates difference when transmitting difference data, Or both x2 (motion vector 
between the frames F3 and F2) (in the case of backward prediction), or x1 and x2 (in the case 
of both-directions prediction) are transmitted with difference data. 

[001 3]A differential signal (SP3) with this frame and the motion vector x3 calculate the frame 



F3 of P picture by using as an estimated image frame F1 preceded in time, and this is 
transmitted as the transmission data F3X (forward prediction coding). Or the data of the 
original frame F3 is transmitted as the data F3X as it is again (intra coding). (SP1) As for 
whether it is transmitted by which method, the direction whose transmission data decreases 
more is chosen like the case in B picture. 

[001 4] Drawing 14 codes and transmits a dynamic image signal based on the principle 
mentioned above, and the example of composition of the device which decrypts this is shown. 
The coding equipment 1 codes the inputted video signal, and is made as [ transmit / to the 
recording medium 3 as a transmission line ]. And the decoding device 2 reproduces the signal 
recorded on the recording medium 3, and is made as [ output / this / decode and ]. 
[0015]ln the coding equipment 1, the inputted video signal is inputted into the preprocessing 
circuit 1 1 , a luminance signal and a chrominance signal (in the case of this working example 
color-difference signal) are separated there, and an A/D conversion is carried out with A/D 
converters 12 and 13, respectively. The video signal which the A/D conversion was carried out 
with A/D converters 12 and 13, and turned into a digital signal is supplied to the back frame 
memory 14 processed by the pre-filter 21, and is memorized. The frame memory 14 
memorizes a luminance signal to the luminance-signal frame memory 15, and makes the 
color-difference-signal frame memory 16 memorize a color-difference signal, respectively. 
[0016]The pre-filter 21 performs processing for raising encoding efficiency. This is for example, 
a noise rejection filter, and is a filter for restricting a zone. 

[0017]The format conversion circuit 17 changes into the signal of a block format the signal of 
the frame format memorized by the frame memory 14. That is, as shown in drawing 15, let the 
video signal memorized by the frame memory 14 be the data of a frame format in which the 
lines of V lines of H dot were collected per line. The format conversion circuit 17 classifies this 
signal of one frame into N slices by making 16 lines into a unit. And each slice is divided into M 
macro blocks. Each macro block is constituted by the luminance signal corresponding to 16x16 
pixels (dot), and this luminance signal is classified into block Y [1] which makes further 8x8 
dots a unit thru/or Y [4]. And the Cb signal of 8x8 dots and the Cr signal of 8x8 dots are 
equivalent to this luminance signal of 16x16 dots. 

[0018]Thus, the data changed into the block format is supplied to the encoder 18 from the 
format conversion circuit 17, and encoding (coding) is performed here. The details are later 
mentioned with reference to drawing 16. 

[0019]The signal encoded by the encoder 18 is outputted to a transmission line as a bit 
stream. For example, the record circuit 19 is supplied and it is recorded on the recording 
medium 3 as a digital signal. 

[0020]The data reproduced by the regenerative circuit 30 from the recording medium 3 is 
supplied to the decoder 31 of the decoding device 2, and is decoded. The details of the 



decoder 31 are later mentioned with reference to drawing 19 . 

[0021]The data decoded by the decoder 31 is inputted into the format conversion circuit 32, 
and is changed into a frame format from a block format. And the luminance signal of a frame 
format is supplied to the luminance-signal frame memory 34 of the frame memory 33, and is 
memorized, and a color-difference signal is supplied to the color-difference-signal frame 
memory 35, and is memorized. After being processed by the postfilter 22, D/A conversion of 
the luminance signal and color-difference signal which were read from the luminance-signal 
frame memory 34 and the color-difference-signal frame memory 35 is carried out by D/A 
converters 36 and 37, respectively, and they are supplied to the post-processing circuit 38, and 
are compounded. And for example, it is outputted and displayed on the display of CRT etc. 
which are not illustrated. 

[0022]The postfilter 22 performs processing for improving image quality. For example, it is a 
filter for removing block distortion and a mosquito noise. 

[0023]Next, the example of composition of the encoder 18 is explained with reference to 

drawing 16. 

[0024]The image data which should be coded is inputted into the motion vector detection 
circuit 50 by a macro block unit. The motion vector detection circuit 50 processes the image 
data of each frame as I picture, P picture, or a B picture according to the predetermined 
sequence set up beforehand. Whether the picture of each frame inputted sequentially is 
processed as which picture of I, P, and B. it is set beforehand (for example, the glue PUOBU 
picture constituted by frame F1 thru/or F17 as shown in drawing 15 -- 1, B, P, B, P, and ... 
processed as B and P). 

[0025]The image data of the frame (for example, frame F1) processed as an I picture, The 
image data of the frame (for example, frame F2) which is transmitted and memorized by the 
front original image part 51a of the frame memory 51 from the motion vector detection circuit 
50, and is processed as a B picture, The reference original image part 51b transmits and 
memorizes, and the image data of the frame (for example, frame F3) processed as a P picture 
is transmitted and memorized by the back original image part 51c. 

[0026]When the picture of the frame which should be further processed as B picture (frame F4) 
or a P picture (frame F5) is inputted in the following timing, The image data of the first P picture 
(frame F3) memorized by the back original image part 51c till then, It is transmitted to the front 
original image part 51a, the image data of the following B picture (frame F4) is memorized by 
the reference original image part 51b (overwrite), and the image data of the following P picture 
(frame F5) is memorized by the back original image part 51c (overwrite). Such operation is 
repeated successively. 

[0027]The signal of each picture memorized by the frame memory 51 is read from there, and 
frame prediction mode processing or field prediction mode processing is performed in the 



prediction mode switching circuit 52. In the operation part 53, the operation of the prediction 
within a picture, forward prediction, backward prediction, or both-directions prediction is 
performed under control of the prediction decision circuit 54 further again. It is determined 
corresponding to a prediction error signal (difference of the image comparison made into the 
object of processing, and the estimated image to this) whether to perform processing [ which ] 
among these processings. For this reason, the motion vector detection circuit 50 generates the 
absolute value sum (the sum of squares may be sufficient) of the prediction error signal used 
for this judgment. 

[0028]Here, the frame prediction mode and field prediction mode in the prediction mode 
switching circuit 52 are explained. 

[0029]When frame prediction mode is set up, the prediction mode switching circuit 52 outputs 
four luminosity block Y [1] supplied from the motion vector detection circuit 50 thru/or Y [4] to 
the latter operation part 53 as it is. Namely, it is in the state where the data of the line of an odd 
number field and the data of the line of an even number field were intermingled in each 
luminosity block, as [ show / in drawing 8 ] in this case. In this frame prediction mode, 
prediction is performed by making four luminosity blocks (macro block) into a unit, and one 
motion vector corresponds to four luminosity blocks. 

[0030]On the other hand, the prediction mode switching circuit 52, As shown in drawing 17 (B), 
the signal inputted from the motion vector detection circuit 50 in field prediction mode with the 
composition shown in drawing 17 (A), Accept luminosity block Y [1] and Y [2], for example by 
the dot of the line of an odd number field, and they are made to constitute among four 
luminosity blocks, the data of the line of an even number field is made to constitute other two 
luminosity block Y [3] and Y [4], and they are outputted to the operation part 53. In this case, 
one motion vector corresponds to two luminosity block Y [1] and Y [2], and other one motion 
vector corresponds to other two luminosity block Y [3] and Y [4]. 

[0031 ]The motion vector detection circuit 50 outputs the absolute value sum of the prediction 
error in frame prediction mode, and the absolute value sum of the prediction error in field 
prediction mode to the prediction mode switching circuit 52. The prediction mode switching 
circuit 52 compares the absolute value sum of the prediction error in frame prediction mode 
and field prediction mode, performs processing corresponding to the prediction mode in which 
the value is small, and outputs data to the operation part 53. 

[0032]However, such processing is performed actually in the motion vector detection circuit 50. 
That is, the motion vector detection circuit 50 outputs the signal of the composition 
corresponding to the determined mode to the prediction mode switching circuit 52, and the 
prediction mode switching circuit 52 outputs the signal to the latter operation part 53 as it is. 
[0033] In the case of frame prediction mode, as shown in drawing 17 (A), a color-difference 
signal is in the state where the data of the line of an odd number field and the data of the line 



of an even number field are intermingled, and is supplied to the operation part 53. In the case 
of field prediction mode, as shown in drawing 17 (B), each color difference block Cb and the 
upper half (four lines) of Cr, It is considered as the color-difference signal of the odd number 
field corresponding to luminosity block Y [1] and Y [2], and a lower half (four lines) is made into 
the color-difference signal of the even number field corresponding to luminosity block Y [3] and 
Y[4]. 

[0034]The motion vector detection circuit 50 generates [ in / as follows / the prediction decision 
circuit 54 ] the absolute value sum of the prediction error for determining whether to perform 
prediction [which / of the prediction within a picture, forward prediction, backward prediction, 
or both-directions prediction ]. 

[0035]That is, the difference of peace sigma|Aij | of absolute value |sigmaAij| of peace sigmaAij 
of the signal Aij of the macro block of an image comparison and absolute value |Aij| of the 
signal Aij of a macro block is searched for as an absolute value sum of the prediction error of 
the prediction within a picture. It asks for peace sigma|Aij-Bij [ of absolute value |Aij-Bij| of 
difference Aij-Bij of the signal Aij of the macro block of an image comparison, and the signal Bij 
of the macro block of an estimated image ] | as an absolute value sum of the prediction error of 
forward prediction. It asks for the absolute value sum of the prediction error of backward 
prediction and both-directions prediction as well as (changing the estimated image into a 
different estimated image from the case in forward prediction) the case in forward prediction. 
[0036]These absolute value sums are supplied to the prediction decision circuit 54. The 
prediction decision circuit 54 chooses the smallest thing as an absolute value sum of the 
prediction error of the Inta prediction among the absolute value sums of the prediction error of 
forward prediction, backward prediction, and both-directions prediction. The absolute value 
sum of the prediction error of this Inta prediction is compared with the absolute value sum of 
the prediction error of the prediction within a picture, the smaller one of it is chosen, and the 
mode corresponding to this selected absolute value sum is chosen as prediction mode. That 
is, if the absolute value sum of the prediction error of the prediction within a picture is smaller, 
the prediction mode within a picture will be set up. If the absolute value sum of the prediction 
error of the Inta prediction is smaller, the mode whose absolute value sum corresponding 
among forward prediction, backward prediction, or both-directions prediction mode was the 
smallest will be set up. 

[0037]Thus, the motion vector detection circuit 50 is the composition corresponding to the 
mode chosen by the prediction mode switching circuit 52 among a frame or field prediction 
mode in the signal of the macro block of an image comparison, While supplying the operation 
part 53 via the prediction mode switching circuit 52, the motion vector between the estimated 
image corresponding to the prediction mode in which the prediction decision circuit 54 was 
selected among four prediction modes, and an image comparison is detected, and it outputs to 



the variable-length-coding circuit 58 and the motion compensation circuit 65. As mentioned 
above, that from which the corresponding absolute value sum of a prediction error serves as 
the minimum as this motion vector is chosen. 

[0038]When the motion vector detection circuit 50 has read the image data of I picture from the 
front original image part 51a in the prediction decision circuit 54, As prediction mode, a frame 
or field (picture) inner prediction mode (mode in which a motion compensation is not 
performed) is set up, and the switch 53d of the operation part 53 is changed to the point-of- 
contact a side. Thereby, the image data of I picture is inputted into the DCT mode switching 
circuit 55. 

[0039]As shown in drawing 18 (A) or drawing 18 (B), this DCT mode switching circuit 55, The 
data of four luminosity blocks is changed into the state (frame DCT mode) where the line of an 
odd number field and the line of an even number field are intermingled or the separated state 
(field DCT mode), and the state of ********, and is outputted to DCT circuit 56. 
[0040]That is, the DCT mode switching circuit 55 compares the encoding efficiency at the time 
of being intermingled and carrying out DCT processing of the data of an odd number field and 
an even number field with the encoding efficiency at the time of carrying out DCT processing in 
the state where it dissociated, and chooses the mode with good encoding efficiency. 
[0041]For example, the inputted signal is considered as the composition in which the line of an 
odd number field and an even number field is intermingled as shown in drawing 18 (A), the 
difference of the signal of the line of an odd number field and the signal of the line of an even 
number field which adjoins up and down is calculated, and it asks for the sum (or sum of 
squares) of the absolute value further. The difference of the signal of the lines of the odd 
number field which considers the inputted signal as the composition which the line of an odd 
number field and an even number field separated as shown in drawing 18 (B), and adjoins up 
and down, The difference of the signal of the lines of an even number field is calculated, and it 
asks for the sum (or sum of squares) of each absolute value. Both (absolute value sum) are 
compared and the DCT mode corresponding to a small value is set up. That is, if former one is 
small, frame DCT mode will be set up, and if latter one is small, field DCT mode will be set up. 
[0042]And while outputting the data of the composition corresponding to the selected DCT 
mode to DCT circuit 56, the DCT flag which shows the selected DCT mode is outputted to the 
variable-length-coding circuit 58, the DCT-blocks rearrangement circuit 62, and the motion 
compensation circuit 65. 

[0043]The prediction mode (drawing 17) in the prediction mode switching circuit 52 is 
compared with the DCT mode (drawing 18) in this DCT mode switching circuit 55, and the data 
structure [ in / about a luminosity block / each mode of both ] is substantially the same so that 
clearly. 

[0044]Also in [ when frame prediction mode (mode in which an odd line and an even line are 



intermingled) is chosen in the prediction mode switching circuit 52 ] the DCT mode switching 
circuit 55, In [ a possibility that frame DCT mode (mode in which an odd line and an even line 
are intermingled) will be chosen is high, and ] the prediction mode switching circuit 52, When 
field prediction mode (mode in which the data of an odd number field and an even number field 
was separated) is chosen, in the DCT mode switching circuit 55, a possibility that field DCT 
mode (mode in which the data of an odd number field and an even number field was 
separated) will be chosen is high. 

[0045]However, it not necessarily always is not necessarily made such, the mode is 
determined that the absolute value sum of a prediction error will become small in the prediction 
mode switching circuit 52, and the mode is determined that encoding efficiency will become 
good in the DCT mode switching circuit 55. 

[0046]lt is inputted into DCT circuit 56, DCT (discrete cosine transform) processing is carried 
out, and the image data of I picture outputted from the DCT mode switching circuit 55 is 
changed into a DCT coefficient. This DCT coefficient is inputted into the variable-length-coding 
circuit 58, after being inputted into the quantization circuit 57 and quantized by the quantization 
step corresponding to the data accumulation amount (buffer accumulated dose) of the 
transmission buffer 59. 

[0047]Corresponding to the quantization step (scale) supplied from the quantization circuit 57, 
the image data (in the case of now data of I picture) supplied from the quantization circuit 57 is 
changed into variable length codes, such as Huffman coding, for example, and the variable- 
length-coding circuit 58 outputs it to the transmission buffer 59. 
[0048]ln the variable-length-coding circuit 58, from the quantization circuit 57 again A 
quantization step (scale), the prediction decision circuit 54 -- prediction mode (the prediction 
within a picture, forward prediction, and backward prediction.) Any of both-directions prediction 
were set up from the mode and the motion vector detection circuit 50 which are shown Or a 
motion vector, From the prediction mode switching circuit 52, a prediction flag (flag which 
shows any should be set up between frame prediction mode or field prediction mode), And the 
DCT flag (flag which shows any should be set up between frame DCT mode or field DCT 
mode) which the DCT mode switching circuit 55 outputs is inputted, and variable length coding 
also of these is carried out. 

[0049]The transmission buffer 59 stores the inputted data temporarily, and outputs the data 
corresponding to an accumulated dose to the quantization circuit 57. The transmission buffer 
59 will reduce the data volume of quantization data by enlarging the quantizing scale of the 
quantization circuit 57 with a quantized control signal, if the data residue increases to 
permission upper limit. Contrary to this, if a data residue decreases to a permission lower limit, 
the transmission buffer 59 will increase the data volume of quantization data by making the 
quantizing scale of the quantization circuit 57 small with a quantized control signal. Thus, 



overflow or underflow of the transmission buffer 59 is prevented. 

[0050]And the data stored in the transmission buffer 59 is read to predetermined timing, and is 
outputted to a transmission line, for example, is recorded on the recording medium 3. 
[0051 ]On the other hand, the data of I picture outputted from the quantization circuit 57 is 
inputted into the inverse quantizing circuit 60, and inverse quantization is carried out 
corresponding to the quantization step supplied from the quantization circuit 57. The output of 
the inverse quantizing circuit 60 is inputted into the IDCT (reverse DCT) circuit 61, and after 
reverse DCT processing is carried out, it is inputted into the DCT-blocks rearrangement circuit 
62. The DCT-blocks rearrangement circuit 62 performs a data list substitute corresponding to 
the prediction flag to which the inputted data is supplied from the prediction mode switching 
circuit 52, and the DCT flag supplied from the DCT mode switching circuit 55. 
[0052]Namely, in the prediction mode switching circuit 52, when frame prediction mode is set 
up, it is in the state where the data of an odd number field and the data of an even number 
field are intermingled the data which is read from the motion compensation circuit 65 and 
supplied to the operation part 53. This data is supplied also to the computing unit 63. For this 
reason, the DCT-blocks rearrangement circuit 62, When frame DCT mode is set up in the data 
supplied from the IDCT circuit 61 , Since it is in the state where the data of an odd number field 
and the data of the even number field were separated when the computing unit 63 is then 
supplied and field DCT mode is set up, data is rearranged into the state where these are 
intermingled and it outputs to the computing unit 63. 

[0053]On the other hand, in the prediction mode switching circuit 52, when field prediction 
mode is set up, it is in the state where the data of an odd number field and the data of the even 
number field dissociated the data supplied to the operation part 53 from the motion 
compensation circuit 65. For this reason, the DCT-blocks rearrangement circuit 58 supplies the 
data outputted from the IDCT circuit 61 to the computing unit 63 as it is, when field DCT mode 
is set up by the DCT mode switching circuit 55, but. Since it is in the state where the data of an 
odd number field and the data of an even number field are intermingled when frame DCT 
mode is set up, each rearranges this into the state where it dissociated, and outputs it to the 
computing unit 63. 

[0054]That is, the DCT-blocks rearrangement circuit 58 performs the data list substitute which 
the IDCT circuit 61 outputs so that it may be from the motion compensation circuit 65 in the 
same array state as the array state of the data supplied to the operation part 53. 
[0055]Since the data which is outputted from the IDCT circuit 61 in now is data of I picture, it is 
considered as the prediction within a picture. For this reason, while the DCT mode switching 
circuit 55 is outputting the frame DCT flag, as it is, via the computing unit 63, the data 
outputted from the IDCT circuit 61 is supplied to the forward prediction picture part 65a of the 
frame memory 65, and is memorized. It memorizes, after a data list substitute is performed, 



when the field DCT flag is outputted. 

[0056]The motion vector detection circuit 50 the image data of each frame inputted 
sequentially, For example, I, B, P, B, P, B ... When processing as a picture, respectively, After 
processing the image data of the frame inputted first as an I picture, before processing the 
picture of the frame inputted into the next as a B picture, the image data of the frame further 
inputted into the next is processed as a P picture. It is because it cannot decode unless P 
picture as a backward prediction image is prepared previously, in order to accompany B 
picture by backward prediction. 

[0057]Then, the motion vector detection circuit 50 is processing of I picture, next starts 
processing of the image data of P picture memorized by the back original image part 51c. And 
the absolute value sum of the inter-frame difference (prediction error) in a macro block unit is 
supplied to the prediction mode switching circuit 52 and the prediction decision circuit 54 from 
the motion vector detection circuit 50 like the case where it mentions above. The prediction 
mode switching circuit 52 and the prediction decision circuit 54 set up the prediction mode of a 
frame / field prediction mode or the prediction within a picture, forward prediction, backward 
prediction, or both-directions prediction corresponding to the absolute value sum of the 
prediction error of the macro block of this P picture. 

[0058]When the prediction mode within a picture is set up, the operation part 53 is changed to 
the point-of-contact a side, as the switch 53d was mentioned above. Therefore, this data is 
transmitted to a transmission line like the data of I picture via the DCT mode switching circuit 
55, DCT circuit 56, the quantization circuit 57, the variable-length-coding circuit 58, and the 
transmission buffer 59. Via the inverse quantizing circuit 60, the IDCT circuit 61, the DCT- 
blocks rearrangement circuit 62, and the computing unit 63, this data is supplied to the 
backward prediction picture part 64b of the frame memory 64, and is memorized. 
[0059]While the switch 53d is changed to the point of contact b at the time of forward 
prediction mode, The picture (in case of now picture of I picture) data memorized by the 
forward prediction picture part 64a of the frame memory 64 is read, and a motion 
compensation is carried out by the motion compensation circuit 65 corresponding to the motion 
vector which the motion vector detection circuit 50 outputs. Namely, when it is ordered the 
motion compensation circuit 65 in setting out in forward prediction mode from the prediction 
decision circuit 54, Only the part corresponding to the position lost-motion vector 
corresponding to the position of the macro block to which the motion vector detection circuit 50 
is outputting the reading address of the forward prediction picture part 64a now is shifted, data 
is read, and prediction image data is generated. 

[0060]The prediction image data outputted from the motion compensation circuit 65 is supplied 
to the computing unit 53a. The computing unit 53a subtracts the prediction image data 
corresponding to this macro block supplied from the motion compensation circuit 65 from the 



data of the macro block of the image comparison supplied from the prediction mode switching 
circuit 52, and outputs that difference (prediction error). This difference data is transmitted to a 
transmission line via the DCT mode switching circuit 55, DCT circuit 56, the quantization circuit 
57, the variable-length-coding circuit 58, and the transmission buffer 59. This difference data is 
locally decoded by the inverse quantizing circuit 60, the IDCT circuit 61, and the DCT-blocks 
rearrangement circuit 62, and is inputted into the computing unit 63. 

[0061 ]The same data as the prediction image data currently supplied to the computing unit 53a 
is supplied to this computing unit 63 again. The computing unit 63 adds the prediction image 
data which the motion compensation circuit 65 outputs to the difference data which the DCT- 
blocks rearrangement circuit 62 outputs. Thereby, the image data of the original P (it decoded) 
picture is obtained. The image data of this P picture is supplied to the backward prediction 
picture part 64b of the frame memory 64, and is memorized. 

[0062]ln this way, the motion vector detection circuit 50 performs processing of B picture next, 
after the data of I picture and P picture is memorized by the forward prediction picture part 64a 
and the backward prediction picture part 64b, respectively. The prediction mode switching 
circuit 52 and the prediction decision circuit 54, Corresponding to the size of the absolute value 
sum of the inter-frame difference in a macro block unit, a frame/field mode is set up and 
prediction mode is set to either the prediction mode within a picture, forward prediction mode, 
backward prediction mode or both-directions prediction mode. 

[0063]As mentioned above, the switch 53d is changed to the point of contact a or b at the time 
of the prediction mode within a picture, or forward prediction mode. At this time, the same 
processing as the case in P picture is performed, and data is transmitted. 
[0064]On the other hand, when backward prediction mode or both-directions prediction mode 
is set up, the switch 53d is changed to the point of contact c or d, respectively. 
[0065]lt is read by the picture (in case of now picture of P picture) data memorized by the 
backward prediction picture part 64b at the time of the backward prediction mode in which the 
switch 53d is changed to the point of contact c, and by the motion compensation circuit 65. A 
motion compensation is carried out corresponding to the motion vector which the motion vector 
detection circuit 50 outputs. Namely, when it is ordered the motion compensation circuit 65 in 
setting out in backward prediction mode from the prediction decision circuit 54, Only the part 
corresponding to the position lost-motion vector corresponding to the position of the macro 
block to which the motion vector detection circuit 50 is outputting the reading address of the 
backward prediction picture part 64b now is shifted, data is read, and prediction image data is 
generated. 

[0066]The prediction image data outputted from the motion compensation circuit 65 is supplied 
to the computing unit 53b. The computing unit 53b subtracts the prediction image data 
supplied from the motion compensation circuit 65 from the data of the macro block of the 



image comparison supplied from the prediction mode switching circuit 52, and outputs the 
difference. This difference data is transmitted to a transmission line via the DCT mode 
switching circuit 55, DCT circuit 56, the quantization circuit 57, the variable-length-coding 
circuit 58, and the transmission buffer 59. 

[0067]The picture (in case of now picture of I picture) data memorized by the forward 
prediction picture part 64a at the time of the both-directions prediction mode in which the 
switch 53d is changed to the point of contact d, The picture (in case of now picture of P 
picture) data memorized by the backward prediction picture part 64b is read, and a motion 
compensation is carried out by the motion compensation circuit 65 corresponding to the motion 
vector which the motion vector detection circuit 50 outputs. Namely, when it is ordered the 
motion compensation circuit 65 in setting out in both-directions prediction mode from the 
prediction decision circuit 54, The reading address of the forward prediction picture part 64a 
and the backward prediction picture part 64b, The motion vector detection circuit 50 shifts only 
the part corresponding to the position lost-motion vector (the motion vector in this case is set to 
two, the object for forward prediction pictures, and the object for backward prediction pictures) 
corresponding to the position of the macro block outputted now, reads data, and generates 
prediction image data. 

[0068]The prediction image data outputted from the motion compensation circuit 65 is supplied 
to the computing unit 53c. The computing unit 53c subtracts the average value of the 
prediction image data supplied from the motion compensation circuit 65 from the data of the 
macro block of the image comparison supplied from the motion vector detection circuit 50, and 
outputs the difference. This difference data is transmitted to a transmission line via the DCT 
mode switching circuit 55, DCT circuit 56, the quantization circuit 57, the variable-length- 
coding circuit 58, and the transmission buffer 59. 

[0069]Since the picture of B picture is not used as the estimated image of other pictures, it is 
not memorized by the frame memory 64. 

[0070]ln the frame memory 64, bank switching is performed if needed, and to a predetermined 
image comparison, the forward prediction picture part 64a and the backward prediction picture 
part 64b can change what is memorized on one side or another side as a forward prediction 
picture or a backward prediction picture, and can output it. 

[0071]Although explained above focusing on the luminosity block, also about a color difference 
block, it is processed as a unit and the macro block shown in drawing 15 and the same macro 
block are transmitted. What set to one half the motion vector of the luminosity block with which 
the motion vector in the case of processing a color difference block corresponds to the 
perpendicular direction and the horizontal direction, respectively is used. 
[0072] Drawing 19 is a block diagram showing the composition of the decoder circuit 90 which 
is one working example of the decoder 31 of drawing 14. After being received in the receiving 



circuit which is not illustrated, or being reproduced in a regenerative circuit and storing 
temporarily the coded image data which was transmitted via the transmission line (recording 
medium 3) at the receive buffer 81, it is supplied to the variable length decoding circuit 82 of 
the decoder circuit 90. The variable length decoding circuit 82 carries out variable-length 
decryption of the data supplied from the receive buffer 81 , While outputting a motion vector, 
prediction mode, a prediction flag, and a DCT flag to the motion compensation circuit 88 and 
outputting a quantization step (scale) to the inverse quantizing circuit 83, respectively, the 
decoded image data is outputted to the inverse quantizing circuit 83. A DCT flag and a 
prediction flag are outputted to the inverse quantizing circuit 83. 

[0073]The inverse quantizing circuit 83 carries out inverse quantization of the image data 
supplied from the variable length decoding circuit 82 according to the quantization step 
similarly supplied from the variable length decoding circuit 82, and outputs it to the IDCT circuit 
84. The data (DCT coefficient) outputted from the inverse quantizing circuit 83 is the IDCT 
circuit 84, and reverse DCT processing is carried out and it is returned to the original image 
data. 

[0074]This image data is further inputted into the DCT-blocks rearrangement circuit 86. 
Corresponding to a DCT flag and a prediction flag, the DCT-blocks rearrangement circuit 86 
rearranges so that it may be in the same array state as the data which the motion 
compensation circuit 88 outputs to the operation part 87, and it outputs this data to the 
computing unit 87. 

[0075]When the image data supplied from the DCT-blocks rearrangement circuit 86 is data of I 
picture, The data is outputted from the computing unit 86, for prediction-image-data generation 
of the image data (data of P picture or B picture) behind inputted into the computing unit 86, is 
supplied to the forward prediction picture part 87a of the frame memory 87, and is memorized. 
This data is outputted to the format conversion circuit 32 (drawing 14). 
[0076]The image data supplied from the IDCT circuit 84 is data of P picture which uses the 
image data in front of one of them as prediction image data, When it is data in forward 
prediction mode, the image data (data of I picture) before [ one ] the forward prediction picture 
part 87a of the frame memory 87 memorizes is read, and the motion compensation 
corresponding to the motion vector outputted from the variable length decoding circuit 82 in the 
motion compensation circuit 88 is given. And in the computing unit 86, it is added with the 
image data (data of difference) supplied from the DCT-blocks rearrangement circuit 86, and is 
outputted. For prediction-image-data generation of the image data (data of B picture or P 
picture) behind inputted into the computing unit 86, this added data, i.e., the decoded data of P 
picture, is supplied to the backward prediction image part 87b of the frame memory 87, and it 
is memorized. 

[0077]Even if it is data of P picture, as for the data in the prediction mode within a picture, like 



the data of I picture, the computing unit 87 does not perform processing in particular, but the 
backward prediction picture part 87b memorizes as it is. 

[0078]Since this P picture is a picture which should be displayed on the next of the following B 
picture, it is not outputted to the format conversion circuit 32 yet at this time (as mentioned 
above, P picture inputted after B picture is processed ahead of B picture, and is transmitted). 
[0079]When the image data supplied from the DCT-blocks rearrangement circuit 86 is data of 
B picture, it corresponds to the prediction mode supplied from the variable length decoding 
circuit 82, The image data of I picture memorized by the forward prediction picture part 87a of 
the frame memory 87 (in the case of forward prediction mode), The image data of P picture 
memorized by the backward prediction picture part 87b (in the case of backward prediction 
mode), Or the image data (in the case of both-directions prediction mode) of the both is read, 
the motion compensation corresponding to the motion vector outputted from the variable 
length decoding circuit 82 is given in the motion compensation circuit 88, and an estimated 
image is generated. However, an estimated image is not generated when you do not need a 
motion compensation (in the case of the prediction mode within a picture). 
[0080]Thus, the data in which the motion compensation was given is added with DCT-blocks 
rearrangement circuit 86 output in the computing unit 86 in the motion compensation circuit 88. 
This added output is outputted to the format conversion circuit 32. 

[0081]However, this added output is data of B picture, and since it is not used for estimated 
image generation of other pictures, it is not memorized by the frame memory 87. 
[0082]After the picture of B picture is outputted, the image data of P picture memorized by the 
backward prediction picture part 87b is read, and the format conversion circuit 32 is supplied 
via the motion compensation circuit 88 and the computing unit 86. However, a motion 
compensation is not performed at this time. 

[0083]Although the circuit corresponding to the prediction mode switching circuit 52 and the 
DCT mode switching circuit 55 in the encoder 18 of drawing 16 is not illustrated by this 
decoder 31, The motion compensation circuit 88 performs processing which returns the 
processing corresponding to these circuits, i.e., the composition from which the signal of the 
line of an odd number field and an even number field was separated, to the intermingled 
original composition if needed. 

[0084]Although processing of the luminance signal was explained above, it is similarly carried 
out about the treatment of a color-difference signal. However, that to which the motion vector 
set the thing for luminance signals to one half to the perpendicular direction and the horizontal 
direction is used. 
[0085] 

[Problem(s) to be Solved by the lnvention]When it has the postfilter 22 like the decoding device 
shown in drawing 14, various kinds of filters exist in the postfilter 22, but it is dependent on the 



character of image quality, and the conditions at the time of coding what kind of filter is the 
optimal. 

[0086]For example, since degradation of the decrypted picture is remarkable when the coding 
bit rate is low, in order to compensate this, it is necessary to cover the filter for improving 
image quality strongly. On the other hand, when the coding bit rate is high, the decrypted 
picture remains as it is, high definition is maintained and the same filter as the case of a low bit 
rate is used, there is a problem of making image quality deteriorate by that cause. 
[0087]A pacey picture has bad encoding efficiency, for example, considering only the case of a 
low bit rate, since degradation becomes remarkable at image quality, it is necessary to cover 
the filter for improving image quality strongly but, and when this is used for a picture with 
sufficient encoding efficiency, there is a problem of worsening image quality on the contrary. 
[0088]That is, there is a problem that the conventional image data can be compressed and 
image data cannot be elongated the optimal corresponding to the character of image quality or 
the conditions at the time of coding with numerals and the image signal processor to decrypt. 
[0089]ln light of the above-mentioned circumstances, this invention is a thing. 
The purpose is to provide the picture signal coding equipment and the image signal decoding 
device which can amend the picture signal which was boiled and was decrypted more the 
optimal. 

[0090] 

[Means for Solving the Problem]ln picture signal coding equipment with which the picture 
signal coding equipment according to claim 1 was provided with the encoder 18 as an 
encoding means which codes a picture signal based on a predetermined estimated image 
signal, When coding a picture signal based on an estimated image signal, the encoder 18 is 
constituted so that a coding condition flag which shows a coding condition of a picture signal 
may be coded. 

[0091 ]The picture signal coding equipment according to claim 1 makes a picture signal picture 
information of a bit stream, A coding flag is made to exist in user area of said picture 
information of a bit stream, and it can have the postfilter selection circuitry 140 as a flag setting 
means which sets up a coding flag based on the coding bit rate of picture information of a bit 
stream which the encoder 18 codes. 

[0092]ln an image signal decoding device to decrypt, an image signal decoding device of 
Claim 4 a coded image signal which coded a picture signal based on a predetermined 
estimated image signal a coded image signal, It consists of a coding condition flag which 
shows a coding condition of a picture signal and a picture signal, and based on a coding 
condition flag, the postfilter 22 as a picture compensation means which amends a decrypted 
picture signal is provided, and it is constituted. 



[0093] 

[work --] for By coding a coding condition flag which shows a coding condition of a picture 
signal in the picture signal coding equipment according to claim 1, when coding a picture 
signal based on an estimated image signal with the encoder 18. It makes it possible to amend 
a picture signal the optimal by easy composition, based on a coding condition flag, when 
decoding a picture signal. 

[0094]ln the picture signal coding equipment according to claim 1, it makes it possible to 
amend a picture signal to optimum more by setting up a coding flag based on the coding bit 
rate of picture information of a bit stream which the encoder 18 codes by the postfilter selection 
circuitry 140. 

[0095]By amending a picture signal decrypted in an image signal decoding device of Claim 4 
based on a coding condition flag which shows a coding condition of a picture signal by the 
postfilter 22. It makes it possible to amend a picture signal the optimal by easy composition, 
based on a coding condition flag, when decoding a picture signal. 
[0096] 

[Example]Since the 1st working example of drawing 1 has the same composition as a 
conventional example, only different composition is explained, the same numerals are 
attached to an identical configuration, and explanation is omitted. 

[0097]The image data coding equipment 1 and the image data decoding device 2 of the 1st 
working example, As the composition of the encoder 18, the decoder 31 , and the postfilter 22 
differs from a conventional example and it is shown in drawing 1, in this example the encoder 
18 of the coding equipment 1, Simultaneously with the bit stream which is image data, the PST 
flag which shows the coding condition of the pre-filter 21 is coded, and a PST flag is 
transmitted to the recording medium 3 with a bit stream. 

[0098]The bit stream and PST flag which were coded by the recording medium 3 and 
memorized are decrypted by the decoder 31 of the decoding device 2, and the decrypted bit 
stream is inputted into the format conversion circuit 32, and is changed into a frame format 
from a block format. On the other hand, the decrypted PST flag is transmitted to the postfilter 
22, and chooses an optimum filter with a PST flag in the postfilter 22. 
[0099]The determination of the PST flag by the encoder 18 is made by a method as shown 
below by this example. That is, it is the method of inputting and setting up a PST flag 
compulsorily from the outside, and the deciding method of this PST flag is explained. 
[0100]The composition of the encoder 18 which realizes this deciding method is shown in 
drawing 2. The inputted PST flag is inputted into the variable-length-coding circuit 58. And in 
the variable-length-coding circuit 58, variable length coding of the bit stream is carried out like 
a conventional example, and variable length coding of the inputted PST flag is carried out. 
[0101]And a PST flag is memorized by the storage 3 with a bit stream as the user datum (user 



data) in a bit stream. In MPEG and an MPEG2 system, since "user data" can be set up after a 
sequence, GOP, and a picture header, a PST flag can be similarly set up per a sequence, 
GOP, and picture header. 

[0102]Here, the syntax of the video of an MPEG system is shown in Table 1 thru/or 4. 
"extention data" or "user data" is recorded on "extention and user data(i)" in Table 1. 
[0103] 

[Table 1] 

Video Sequence 



video_sequcncc ( ) j 

next_start_code ( ) 
sequencejieader ( ) 

if Cnextbits ( ) = = exlention_start_code) { MPEG 2 v 7 # X 

sequence_extension ( ) 
do I 

cxlension_and_user_data (0) 
do\ 

if (next_bits ( ) = =group_start_codc) { 
group_of_pictures_header ( ) 
extension_and_use r_data C. 1 ) 

) 

picturejicader ( ) 
exlensions_and_userjiata (2) 
picture_data ( ) 
) while ((next__bits( ) = = picture_start_code)|| 

next_bits O = =group_start_code)) 
if (nextbits ( ) ! = sequence_end„CGde) \ 
sequence_header ( ) 
seQuencc_cxtension( ) 

J 

} while (nextbits ( )! = sequence_end_code) 
Jelsel MPEC1 v^?* 

dof 

do^ 

group_of_picturcs_header ( ) 
if (next_bits ( ) = = user_data_start_code) 
user_data( ) 

dG{ 

picturc_hcader( ) 

if (next_bits() = =user_data_start_code) 
user_data ( ) 
picture_data ( ) 
) while (ncxl_bits ( ) = = picturc_start_cade) 
) while (next_bits ( ) = = group_start_code) 
if (nextbits ( ) ! = sequence_end_code) 
sequence .header ( ) 
} while ( nextbits ( )! =scaucnce_end_code) 

} 

sequence end coda 

I 



[0104]"extention and user data(i)" of Table 1 is shown in Table 2. When "userdata start cord" is 

indicated here, it is shown that "user data" is indicated below. 

[0105] 



[Table 2] 

Extension and user data 



extension _and_user_data(i) { No. of bits Mnemonic 



while ((ncxtblts ( ) = = cxtensian_start_ctide) II 

(nextbits( )= =user_sLart_code)) { 
if (nextbits( )= = extension_start_codc) 

extension _data(i) 
if (nextbits( )= = user_start_cnje) 
user_data( ) 
I 

) 

1 



[0106]"user data" is shown in Table 3. "user data" is recorded by 8 bitwises. For example, 
generating of "0000 0000 0000 0000 0000 0001" will mean that "user data" is completed. 
[0107] 
[Table 3] 

I User data I 



user_dataO { No. of bits Mnemonic 

user_data_stari_code 32 bblbf 

while tnextbits ( ) ! - " 0000 0000 0000 0000 0000 0001" ) \ 

user_data 8 

\ 

next_start_code C ) 

} 



[0108]A PST flag is memorized by ""user data", for example as an 8-bit flag. A PST flag is 

shown in Table 4. Here, the filters 1 and 2, --, N show the various filters of the postfilter 22, for 

example. 

[0109] 

[Table 4] 



PST 



7-f/l/^ 



00000003 



oooooooo 



00000002 



0000000 1 



7 -i >\> ? 1 

7 4 ;U £ 3 

7 4 A> 9 4 



11111111 



7 4 ;u ^ N 



[0110]The same filter is used until it is possible to use the value until it next resets, namely, it 
resets, since a PST flag can be set up after a sequence, GOP, and a picture header. 
[01 1 1]lt is also possible to set up a PST flag with a sequence flag, and it may be made to 
perform the re set in this case by a sequence, GOP, and "user data" after a picture header. 
[01 1 2]The bit stream memorized by the storage 3 is decrypted by the decoder 31 . The 
composition of this decoder 31 is constituted like the decoder circuit 90 shown by the 
conventional example of drawing 19 , as shown in drawing 3 . 

If a bit stream is inputted into the variable length decoding circuit 82 of the decoder circuit 90 
via the receive buffer 81, a variable length code will be solved in this variable length decoding 
circuit 82. 

The PST flag currently recorded on "user data" at this time is decoded, and it is transmitted to 
the postfilter 22 shown in drawing 1. The composition of the other decoders 31 and operation 
are the same as a conventional example. 

[01 13]The postfilter 22 chooses the median filter as various filters of the postfilter 22, a low 
pass filter, etc. with the PST flag decrypted in this way, for example. A median filter and a low 
pass filter can be made into the filter group which consists of two or more kinds of filters with a 
parameter. 

[01 14] As shown in drawing 4, specifically the postfilter 22, Based on the inputted PST flag, the 
filter 100 (1) - 100 (N) are chosen with the switches 101 and 102, The signal which outputted 
to the filter which chose the color-difference signal C and the luminance signal Y which were 
memorized by the frame memories 34 and 35 as a bit stream, and was processed by the 
selected filter is outputted to D/A converters 36 and 37 via the switches 103 and 104. 
[01 1 5]Next, the median filter as an example of the filter of the postfilter 22 is explained. A 
median filter is a filter from which block distortion and a mosquito noise are removed 
effectively. As shown in drawing 5, the circumference of a certain pixel memorized by the field 
memory group 120, for example, 3x3 pixels, is taken out, put in order and changed in the 3x3- 
pixel extracting circuit 121, and it arranges and changes into ******** in the circuit 122. 



Although the value of that center, i.e., the case of 3x3 pixels, calls the 5th value a median at 
this time, the Median detector 123 detects this median value, and it outputs to D/A converters 
36 and 37 as a value of that pixel. The pixel value for asking for a median uses the pixel value 
before covering a filter. 

[01 16]ln calculation of the above-mentioned median, although 3x3 pixels of circumferences of 
a certain pixel are used, the pixel group which asks not only for this but for a median may be 
set up how. And the effect of a filter is changeable by changing the pixel group which asks for 
this median. 

[01 1 7]For example, when the median filter which takes the median of 3x3 pixels about all the 
pixels is covered, block distortion can be removed, but it becomes a powerful filter used as the 
picture which faded to the whole (filter 1). 

[01 1 8]On the other hand, when the median filter which takes the median of 3x3 pixels is 
covered only over block edge, block distortion is removed, and compared with the filter 1, a 
high frequency component is maintainable (filter 2). 

[01 19]Although a one-dimensional median filter can be covered and the efficiency of block 
distortion removal falls compared with the filters 1 and 2 in this case, some high frequency 
components are maintainable (filter 3). 

[0120]Such filters 1, 2, and 3 are switched with a PST flag, and an optimum filter is chosen. 
[0121]Thus, according to image data coding and the decoding device of the 1st working 
example, based on the inputted PST flag, an optimum filter can be chosen by switching the 
switches 101 and 102 by the postfilter 22. 

[0122]Next, the 2nd working example ****** explanation is given. Since the 2nd working 
example is almost the same as the 1st working example, a different point is a point which the 
setting method of a PST flag sets up based on the various parameters generated at the time of 
coding and other composition is the same as the 1st working example, only different 
composition is explained, the same numerals are attached to an identical configuration, and 
explanation is omitted. 

[0123]ln the PST flag deciding method in the encoder 18 of the 2nd working example. As 
shown in drawing 6, the filter which the postfilter selection circuitry 140 uses for post- 
processing according to the generation bit amount (encoding parameter) outputted from the 
various parameters and the bit counter which are inputted into the variable-length-coding 
machine circuit 58 is determined. The postfilter selection circuitry 140 outputs the PST flag 
which shows the postfilter to be used again to the variable-length-coding circuit 58. The 
variable-length-coding circuit 58 carries out variable length coding of the PST flag like the 1st 
working example. 

[0124]Next, one example of the deciding method of the PST flag by the encoder 18 is 
explained. When you need especially the postfilter 22, it is a low bit rate, and it is when 



encoding efficiency is bad. In this case, block distortion, a mosquito noise, etc. appear notably 
and degradation of a picture becomes intense. Post-processing which stops being 
conspicuous in degradation of such a picture is needed. On the other hand, since the picture 
with sufficient encoding efficiency coded with the high bit rate is maintaining high definition 
while it had been decrypted, performing excessive post-processing will cause degradation of 
image quality on the contrary. 

[0125]Therefore, the powerful filter from which block distortion etc. are removed needs to cover 
a filter with a more powerful sequence with worse encoding efficiency required, so that the 
coding bit rate is low. 

[0126]A quantization coefficient exists as an encoding parameter showing these. This 
quantization coefficient takes such a small value, and takes a value with a smaller sequence 
with more sufficient encoding efficiency that the coding bit rate becomes high. That is, what is 
necessary will be just to switch a PST flag accommodative according to the size of this 
quantization coefficient. 

[0127]ln the case of an MPEG system, a quantization coefficient (quantizer scale code) is set 
up by a macro block unit. Macro block syntax is shown in Table 5. 
[0128] 
[Table 5] 



Macroblock layer 



macroblock ( ) | 

if (< sequence extension was not present >) 

while (ncxtbits()= =' OOOf) 0001 111' ) 
manroblnck_stuffing 
while (nextbits ()==' 0000 0001 000' ) 

macroblock_escape 
macroblock_address increment 
macroblockjriodes 
if (macroblrckjnotionjorward II 

macrobJock_motion_backward) { 
if (picturo_strLLCture = =" frame" ) i 

]f (/rame_pred_frame_dct= =0) 

frame^motionjype 2 

} else \ 

fieldmotton 1ype 2 

) 

} 

if ( ( picturc_sLmctLire= ^ " frame" ) & & 

( frame j5reci_rrame„dct = -0)&& 

(macroblockjntra II rnacroblock_pattern)) 

dct_type I 
if ( macroblock_cjuant ) 

quantizer_scale_code 5 
if ( macroblock_mol ion_f orward || 

(macroblockjntra && concealment_motion_vectors) ) 

forward_rnotion_vectors () 
if ( macroblock_motion_backward) 

backwardation jucctors ( ) 
if (rnacroblackjntra && concealment_motion_vectors) 

marker L 
if ( macroblo ck_pat Lem) 

coded_bloek_pa Llem ( ) 
fnrfi=0 ; i < block_counl ;i-h + ) { 

block (i) 



Na of bits Mnemonic 



] l vlclbf 

11 vlclbf 
I — 11 vlclbf 



uimsbf 



uimsbf 



uimsbf 



uimsbf 



if (pitturc_coding_type— =4) 
e nd_of_macro block 



[0129]First, after one frame codes, average value MEAN_Q of the quantization coefficient in 
one frame is calculated. When such a filter powerful in a PST flag as shown in Table 4 that the 
value of a PST flag is large is supported, such a big PST flag is assigned that MEAN_Q is 
large. As the relation between MEAN_Q and a PST flag is shown in drawing 7 (A), even if it is 
linear relation, it may be a stair-like relation shown in drawing 7 (B) (drawing 7 (B) is the control 
system that a postfilter does not change frequently). 

[0130]The relation between MEAN_Q and a PST flag shall be constituted using one of drawing 
7JA) and the (B), and shall have the same relation by the coding equipment and decoding 
device side. 

[0131]As shown in drawing 8, specifically by the postfilter selection circuitry 140, an input of a 
quantizing scale (quantization coefficient) will compute MEAN_Q for every frame in the 
averaging circuit 150. And based on MEAN_Q, a PST flag is determined in the PST 
determining circuit 151, and it outputs to the variable-length-coding circuit 58. Other 



composition and an operation are the same as the 1st working example. 
[0132]There is a method of using only the coding bit rate as modification of the method using 
the above-mentioned quantization coefficient, and a PST flag is set up after a sequence 
header in this case. 

[0133]As explained above, since the 2nd working example is performing setting out of the PST 
flag based on the various parameters generated at the time of coding in addition to the effect 
of the 1st working example, it can set up the optimal PST flag according to the contents of 
coding, and can choose an optimum filter more. 

[0134]Next, the 3rd working example ****** explanation is given. Since the 3rd working 
example is almost the same as the 2nd working example, a different point is a point of having 
formed the postfilter selection circuitry 140 which chooses a postfilter in the decoding device 
side and other composition is the same as the 2nd working example, only different composition 
is explained, the same numerals are attached to an identical configuration, and explanation is 
omitted. 

[01 35] As shown in drawing 9, the postfilter selection circuitry 140 provided in the encoder 18 of 
the coding equipment 1 is formed in the decoding device 2, and the 2nd working example 
constitutes it from the 3rd working example. 

[0136]The decoder 31 of the 3rd working example is constituted like the decoder circuit 90 
shown by the conventional example of drawing 19 , as shown in drawing 10. 
If a bit stream is inputted into the variable length decoding circuit 82 of the decoder circuit 90 
via the receive buffer 81, a variable length code will be solved in this variable length decoding 
circuit 82. 

The quantization coefficient as an encoding parameter is decrypted at this time, and it is 
transmitted to the postfilter 22. Other composition, an operation, and an effect are the same as 
the 2nd working example. 
[0137] 

[Effect of the lnvention]Since the coding condition flag which shows the coding condition of a 
picture signal is coded according to the image processing method according to claim 1 when 
coding a picture signal based on an estimated image signal by an encoding means as more 
than explained, It is effective in the ability to amend a picture signal the optimal by easy 
composition, based on a coding condition flag when decoding a picture signal. 
[0138]ln the picture signal coding equipment according to claim 1, since a coding flag is set up 
based on the coding bit rate of the picture information of the bit stream which an encoding 
means codes by a flag setting means, it is effective in the ability to amend a picture signal to 
optimum more. 

[0139]By amending the picture signal decrypted based on the coding condition flag which 
shows the coding condition of a picture signal by the picture compensation means according to 



the image signal decoding device according to claim 4. It is effective in the ability to amend a 
picture signal the optimal by easy composition, based on a coding condition flag when 
decoding a picture signal. 



[Translation done.] 



JAPANESE I [JP,07-231449,A] 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS EXAMPLE DESCRIPTION OF DRAWINGS 
DRAWINGS 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]When recording dynamic image data on a magneto-optical disc, 

magnetic tape, etc. in digital one, or when transmitting via a predetermined transmission 

medium, data is coded and compressed and data volume is made to decrease. 

[0003]For example, like the video conference system and the video telephone system, in the 

system which transmits a dynamic image signal to a remote place, in order to use a 

transmission line efficiently, it is made as [ carry out / compression encoding of the picture 

signal ] using the line correlation and inter frame correlation of a video signal. 

[0004]lf line correlation is used, DCT (discrete cosine transform) processing can be carried out, 

for example, and a picture signal can be compressed. 

[0005]lf inter frame correlation is used, it will become possible to compress a picture signal 
further and to code. For example, as shown in drawing 1 1 , when frame image PC1, PC2, and 
PC3 have occurred in the time t1, t2, and t3, respectively, The difference of the picture signal 
of the frame images PC1 and PC2 is calculated, PC12 is generated, and the difference of the 
frame images PC2 and PC3 is calculated, and PC23 is generated. Usually, since the picture of 
the frame which adjoins in time does not have a so big change, if both difference is calculated, 
the differential signal will become a thing of a small value. Then, a code amount is 
compressible if this differential signal is coded. 

[0006]However, the original picture cannot be restored if only the differential signal was 
transmitted. Then, the picture of each frame is made into one picture of three kinds of pictures, 
I picture, P picture, or B picture, and it is made to carry out compression encoding of the 
picture signal. 

[0007]That is, as shown, for example in drawing 12, frame F1 thru/or the picture signal of 17 
frames to F17 are made into a glue PUOBU picture (GOP), and it may be one unit of 
processing. And the picture signal of frame F1 of the head is coded as an I picture, and the 
2nd frame F2 processes the 3rd frame F3 as a B picture as a P picture, respectively. 



Hereafter, the frames F4 thru/or F17 of the 4th henceforth are processed by turns as B picture 
or a P picture. 

[0008]As a picture signal of I picture, the picture signal for the one frame is transmitted as it is. 
On the other hand, as a picture signal of P picture, fundamentally, as shown in drawing 12 (A), 
the difference from the picture signal of I picture or P picture preceded in time than it is 
transmitted. Furthermore, as a picture signal of B picture, fundamentally, as shown in drawing 
12 (B), it asks for the difference from the average value of both the frame preceded in time or 
the frame which carries out backward, and the difference is coded. 
[0009]Drawing 13 is carried out in this way, and the principle of the method of coding a 
dynamic image signal is shown. As shown in the figure, since the first frame F1 is processed 
as an I picture, it is transmitted to a transmission line as transmission data F1X as it is 
(formation of a picture inner code). On the other hand, since the 2nd frame F2 is processed as 
a B picture, the difference (prediction error) of frame F1 preceded in time and the average 
value of the frame F3 which carries out backward in time calculates, and the difference is 
transmitted as the transmission data F2X. 

[0010]However, if the processing as this B picture is explained still more finely, they exist. 
[ four kinds of ] The 1st processing transmits the data of the original frame F2 as the 
transmission data F2X as it is, and turns into the same processing as the case in I picture 
(SP1) (intra (prediction within a picture) coding). The 2nd processing calculates the difference 
from the next frame F3 in time, and transmits the difference (SP2) (backward prediction 
coding). The 3rd processing transmits difference (SP3) with frame F1 preceded in time 
(forward prediction coding). Furthermore, the 4th processing generates difference (SP4) with 
the average value of the frame F3 which carries out backward to frame F1 preceded in time, 
and transmits this as the transmission data F2X (both-directions prediction coding). 
[001 1]The way transmission data decreases most among these four methods is adopted. 
[0012]The motion vector x1 (frame F1 and motion vector between F2) (in the case of forward 
prediction) between the pictures (estimated image) of the frame which serves as an object 
which calculates difference when transmitting difference data, Or both x2 (motion vector 
between the frames F3 and F2) (in the case of backward prediction), or x1 and x2 (in the case 
of both-directions prediction) are transmitted with difference data. 

[001 3]A differential signal (SP3) with this frame and the motion vector x3 calculate the frame 
F3 of P picture by using as an estimated image frame F1 preceded in time, and this is 
transmitted as the transmission data F3X (forward prediction coding). Or the data of the 
original frame F3 is transmitted as the data F3X as it is again (intra coding). (SP1) As for 
whether it is transmitted by which method, the direction whose transmission data decreases 
more is chosen like the case in B picture. 

[0014]Drawing 14 codes and transmits a dynamic image signal based on the principle 



mentioned above, and the example of composition of the device which decrypts this is shown. 
The coding equipment 1 codes the inputted video signal, and is made as [ transmit / to the 
recording medium 3 as a transmission line ]. And the decoding device 2 reproduces the signal 
recorded on the recording medium 3, and is made as [ output / this / decode and ]. 
[0015]ln the coding equipment 1, the inputted video signal is inputted into the preprocessing 
circuit 1 1 , a luminance signal and a chrominance signal (in the case of this working example 
color-difference signal) are separated there, and an A/D conversion is carried out with A/D 
converters 12 and 13, respectively. The video signal which the A/D conversion was carried out 
with A/D converters 12 and 13, and turned into a digital signal is supplied to the back frame 
memory 14 processed by the pre-filter 21, and is memorized. The frame memory 14 
memorizes a luminance signal to the luminance-signal frame memory 15, and makes the 
color-difference-signal frame memory 16 memorize a color-difference signal, respectively. 
[0016]The pre-filter 21 performs processing for raising encoding efficiency. This is for example, 
a noise rejection filter, and is a filter for restricting a zone. 

[0017]The format conversion circuit 17 changes into the signal of a block format the signal of 
the frame format memorized by the frame memory 14. That is, as shown in drawing 15, let the 
video signal memorized by the frame memory 14 be the data of a frame format in which the 
lines of V lines of H dot were collected per line. The format conversion circuit 17 classifies this 
signal of one frame into N slices by making 16 lines into a unit. And each slice is divided into M 
macro blocks. Each macro block is constituted by the luminance signal corresponding to 16x16 
pixels (dot), and this luminance signal is classified into block Y [1] which makes further 8x8 
dots a unit thru/or Y [4]. And the Cb signal of 8x8 dots and the Cr signal of 8x8 dots are 
equivalent to this luminance signal of 16x16 dots. 

[0018]Thus, the data changed into the block format is supplied to the encoder 18 from the 
format conversion circuit 17, and encoding (coding) is performed here. The details are later 
mentioned with reference to drawing 16. 

[0019]The signal encoded by the encoder 18 is outputted to a transmission line as a bit 
stream. For example, the record circuit 19 is supplied and it is recorded on the recording 
medium 3 as a digital signal. 

[0020]The data reproduced by the regenerative circuit 30 from the recording medium 3 is 
supplied to the decoder 31 of the decoding device 2, and is decoded. The details of the 
decoder 31 are later mentioned with reference to drawing 19. 

[0021]The data decoded by the decoder 31 is inputted into the format conversion circuit 32, 
and is changed into a frame format from a block format. And the luminance signal of a frame 
format is supplied to the luminance-signal frame memory 34 of the frame memory 33, and is 
memorized, and a color-difference signal is supplied to the color-difference-signal frame 
memory 35, and is memorized. After being processed by the postfilter 22, D/A conversion of 



the luminance signal and color-difference signal which were read from the luminance-signal 
frame memory 34 and the color-difference-signal frame memory 35 is carried out by D/A 
converters 36 and 37, respectively, and they are supplied to the post-processing circuit 38, and 
are compounded. And for example, it is outputted and displayed on the display of CRT etc. 
which are not illustrated. 

[0022]The postfilter 22 performs processing for improving image quality. For example, it is a 
filter for removing block distortion and a mosquito noise. 

[0023]Next, the example of composition of the encoder 18 is explained with reference to 

drawing 16 . 

[0024]The image data which should be coded is inputted into the motion vector detection 
circuit 50 by a macro block unit. The motion vector detection circuit 50 processes the image 
data of each frame as I picture, P picture, or a B picture according to the predetermined 
sequence set up beforehand. Whether the picture of each frame inputted sequentially is 
processed as which picture of I, P, and B. it is set beforehand (for example, the glue PUOBU 
picture constituted by frame F1 thru/or F17 as shown in drawing 15 - I, B, P, B, P, and ... 
processed as B and P). 

[0025]The image data of the frame (for example, frame F1) processed as an I picture, The 
image data of the frame (for example, frame F2) which is transmitted and memorized by the 
front original image part 51a of the frame memory 51 from the motion vector detection circuit 
50, and is processed as a B picture, The reference original image part 51b transmits and 
memorizes, and the image data of the frame (for example, frame F3) processed as a P picture 
is transmitted and memorized by the back original image part 51c. 

[0026]When the picture of the frame which should be further processed as B picture (frame F4) 
or a P picture (frame F5) is inputted in the following timing, The image data of the first P picture 
(frame F3) memorized by the back original image part 51c till then, It is transmitted to the front 
original image part 51a, the image data of the following B picture (frame F4) is memorized by 
the reference original image part 51b (overwrite), and the image data of the following P picture 
(frame F5) is memorized by the back original image part 51c (overwrite). Such operation is 
repeated successively. 

[0027]The signal of each picture memorized by the frame memory 51 is read from there, and 
frame prediction mode processing or field prediction mode processing is performed in the 
prediction mode switching circuit 52. In the operation part 53, the operation of the prediction 
within a picture, forward prediction, backward prediction, or both-directions prediction is 
performed under control of the prediction decision circuit 54 further again. It is determined 
corresponding to a prediction error signal (difference of the image comparison made into the 
object of processing, and the estimated image to this) whether to perform processing [ which ] 
among these processings. For this reason, the motion vector detection circuit 50 generates the 



absolute value sum (the sum of squares may be sufficient) of the prediction error signal used 
for this judgment. 

[0028]Here, the frame prediction mode and field prediction mode in the prediction mode 
switching circuit 52 are explained. 

[0029]When frame prediction mode is set up, the prediction mode switching circuit 52 outputs 
four luminosity block Y [1] supplied from the motion vector detection circuit 50 thru/or Y [4] to 
the latter operation part 53 as it is. Namely, it is in the state where the data of the line of an odd 
number field and the data of the line of an even number field were intermingled in each 
luminosity block, as [ show / in drawing 8 ] in this case. In this frame prediction mode, 
prediction is performed by making four luminosity blocks (macro block) into a unit, and one 
motion vector corresponds to four luminosity blocks. 

[0030]On the other hand, the prediction mode switching circuit 52, As shown in drawing 17 (B), 
the signal inputted from the motion vector detection circuit 50 in field prediction mode with the 
composition shown in drawing 17 (A), Accept luminosity block Y [1] and Y [2], for example by 
the dot of the line of an odd number field, and they are made to constitute among four 
luminosity blocks, the data of the line of an even number field is made to constitute other two 
luminosity block Y [3] and Y [4], and they are outputted to the operation part 53. In this case, 
one motion vector corresponds to two luminosity block Y [1] and Y [2], and other one motion 
vector corresponds to other two luminosity block Y [3] and Y [4]. 

[0031 ]The motion vector detection circuit 50 outputs the absolute value sum of the prediction 
error in frame prediction mode, and the absolute value sum of the prediction error in field 
prediction mode to the prediction mode switching circuit 52. The prediction mode switching 
circuit 52 compares the absolute value sum of the prediction error in frame prediction mode 
and field prediction mode, performs processing corresponding to the prediction mode in which 
the value is small, and outputs data to the operation part 53. 

[0032]However, such processing is performed actually in the motion vector detection circuit 50. 
That is, the motion vector detection circuit 50 outputs the signal of the composition 
corresponding to the determined mode to the prediction mode switching circuit 52, and the 
prediction mode switching circuit 52 outputs the signal to the latter operation part 53 as it is. 
[0033] In the case of frame prediction mode, as shown in drawing 17 (A), a color-difference 
signal is in the state where the data of the line of an odd number field and the data of the line 
of an even number field are intermingled, and is supplied to the operation part 53. In the case 
of field prediction mode, as shown in drawing 17 (B), each color difference block Cb and the 
upper half (four lines) of Cr, It is considered as the color-difference signal of the odd number 
field corresponding to luminosity block Y [1] and Y [2], and a lower half (four lines) is made into 
the color-difference signal of the even number field corresponding to luminosity block Y [3] and 
Y[4]. 



[0034]The motion vector detection circuit 50 generates [ in / as follows / the prediction decision 
circuit 54 ] the absolute value sum of the prediction error for determining whether to perform 
prediction [which / of the prediction within a picture, forward prediction, backward prediction, 
or both-directions prediction ]. 

[0035]That is, the difference of peace sigma|Aij | of absolute value |sigmaAij| of peace sigmaAij 
of the signal Aij of the macro block of an image comparison and absolute value |Aij| of the 
signal Aij of a macro block is searched for as an absolute value sum of the prediction error of 
the prediction within a picture. It asks for peace sigma|Aij-Bij [ of absolute value |Aij-Bij| of 
difference Aij-Bij of the signal Aij of the macro block of an image comparison, and the signal Bij 
of the macro block of an estimated image ] | as an absolute value sum of the prediction error of 
forward prediction. It asks for the absolute value sum of the prediction error of backward 
prediction and both-directions prediction as well as (changing the estimated image into a 
different estimated image from the case in forward prediction) the case in forward prediction. 
[0036]These absolute value sums are supplied to the prediction decision circuit 54. The 
prediction decision circuit 54 chooses the smallest thing as an absolute value sum of the 
prediction error of the Inta prediction among the absolute value sums of the prediction error of 
forward prediction, backward prediction, and both-directions prediction. The absolute value 
sum of the prediction error of this Inta prediction is compared with the absolute value sum of 
the prediction error of the prediction within a picture, the smaller one of it is chosen, and the 
mode corresponding to this selected absolute value sum is chosen as prediction mode. That 
is, if the absolute value sum of the prediction error of the prediction within a picture is smaller, 
the prediction mode within a picture will be set up. If the absolute value sum of the prediction 
error of the Inta prediction is smaller, the mode whose absolute value sum corresponding 
among forward prediction, backward prediction, or both-directions prediction mode was the 
smallest will be set up. 

[0037]Thus, the motion vector detection circuit 50 is the composition corresponding to the 
mode chosen by the prediction mode switching circuit 52 among a frame or field prediction 
mode in the signal of the macro block of an image comparison, While supplying the operation 
part 53 via the prediction mode switching circuit 52, the motion vector between the estimated 
image corresponding to the prediction mode in which the prediction decision circuit 54 was 
selected among four prediction modes, and an image comparison is detected, and it outputs to 
the variable-length-coding circuit 58 and the motion compensation circuit 65. As mentioned 
above, that from which the corresponding absolute value sum of a prediction error serves as 
the minimum as this motion vector is chosen. 

[0038]When the motion vector detection circuit 50 has read the image data of I picture from the 
front original image part 51a in the prediction decision circuit 54, As prediction mode, a frame 
or field (picture) inner prediction mode (mode in which a motion compensation is not 



performed) is set up, and the switch 53d of the operation part 53 is changed to the point-of- 
contact a side. Thereby, the image data of I picture is inputted into the DCT mode switching 
circuit 55. 

[0039]As shown in drawing 18 (A) or drawing 18 (B), this DCT mode switching circuit 55, The 
data of four luminosity blocks is changed into the state (frame DCT mode) where the line of an 
odd number field and the line of an even number field are intermingled or the separated state 
(field DCT mode), and the state of ********, and is outputted to DCT circuit 56. 
[0040]That is, the DCT mode switching circuit 55 compares the encoding efficiency at the time 
of being intermingled and carrying out DCT processing of the data of an odd number field and 
an even number field with the encoding efficiency at the time of carrying out DCT processing in 
the state where it dissociated, and chooses the mode with good encoding efficiency. 
[0041]For example, the inputted signal is considered as the composition in which the line of an 
odd number field and an even number field is intermingled as shown in drawing 18 (A), the 
difference of the signal of the line of an odd number field and the signal of the line of an even 
number field which adjoins up and down is calculated, and it asks for the sum (or sum of 
squares) of the absolute value further. The difference of the signal of the lines of the odd 
number field which considers the inputted signal as the composition which the line of an odd 
number field and an even number field separated as shown in drawing 18 (B), and adjoins up 
and down, The difference of the signal of the lines of an even number field is calculated, and it 
asks for the sum (or sum of squares) of each absolute value. Both (absolute value sum) are 
compared and the DCT mode corresponding to a small value is set up. That is, if former one is 
small, frame DCT mode will be set up, and if latter one is small, field DCT mode will be set up. 
[0042]And while outputting the data of the composition corresponding to the selected DCT 
mode to DCT circuit 56, the DCT flag which shows the selected DCT mode is outputted to the 
variable-length-coding circuit 58, the DCT-blocks rearrangement circuit 62, and the motion 
compensation circuit 65. 

[0043]The prediction mode (drawing 17) in the prediction mode switching circuit 52 is 
compared with the DCT mode (drawing 18) in this DCT mode switching circuit 55, and the data 
structure [ in / about a luminosity block / each mode of both ] is substantially the same so that 
clearly. 

[0044]Also in [ when frame prediction mode (mode in which an odd line and an even line are 
intermingled) is chosen in the prediction mode switching circuit 52 ] the DCT mode switching 
circuit 55, In [ a possibility that frame DCT mode (mode in which an odd line and an even line 
are intermingled) will be chosen is high, and ] the prediction mode switching circuit 52, When 
field prediction mode (mode in which the data of an odd number field and an even number field 
was separated) is chosen, in the DCT mode switching circuit 55, a possibility that field DCT 
mode (mode in which the data of an odd number field and an even number field was 



separated) will be chosen is high. 

[0045]However, it not necessarily always is not necessarily made such, the mode is 
determined that the absolute value sum of a prediction error will become small in the prediction 
mode switching circuit 52, and the mode is determined that encoding efficiency will become 
good in the DCT mode switching circuit 55. 

[0046]lt is inputted into DCT circuit 56, DCT (discrete cosine transform) processing is carried 
out, and the image data of I picture outputted from the DCT mode switching circuit 55 is 
changed into a DCT coefficient. This DCT coefficient is inputted into the variable-length-coding 
circuit 58, after being inputted into the quantization circuit 57 and quantized by the quantization 
step corresponding to the data accumulation amount (buffer accumulated dose) of the 
transmission buffer 59. 

[0047]Corresponding to the quantization step (scale) supplied from the quantization circuit 57, 
the image data (in the case of now data of I picture) supplied from the quantization circuit 57 is 
changed into variable length codes, such as Huffman coding, for example, and the variable- 
length-coding circuit 58 outputs it to the transmission buffer 59. 
[0048]ln the variable-length-coding circuit 58, from the quantization circuit 57 again A 
quantization step (scale), the prediction decision circuit 54 -- prediction mode (the prediction 
within a picture, forward prediction, and backward prediction.) Any of both-directions prediction 
were set up from the mode and the motion vector detection circuit 50 which are shown Or a 
motion vector, From the prediction mode switching circuit 52, a prediction flag (flag which 
shows any should be set up between frame prediction mode or field prediction mode), And the 
DCT flag (flag which shows any should be set up between frame DCT mode or field DCT 
mode) which the DCT mode switching circuit 55 outputs is inputted, and variable length coding 
also of these is carried out. 

[0049]The transmission buffer 59 stores the inputted data temporarily, and outputs the data 
corresponding to an accumulated dose to the quantization circuit 57. The transmission buffer 
59 will reduce the data volume of quantization data by enlarging the quantizing scale of the 
quantization circuit 57 with a quantized control signal, if the data residue increases to 
permission upper limit. Contrary to this, if a data residue decreases to a permission lower limit, 
the transmission buffer 59 will increase the data volume of quantization data by making the 
quantizing scale of the quantization circuit 57 small with a quantized control signal. Thus, 
overflow or underflow of the transmission buffer 59 is prevented. 

[0050]And the data stored in the transmission buffer 59 is read to predetermined timing, and is 
outputted to a transmission line, for example, is recorded on the recording medium 3. 
[0051 ]On the other hand, the data of I picture outputted from the quantization circuit 57 is 
inputted into the inverse quantizing circuit 60, and inverse quantization is carried out 
corresponding to the quantization step supplied from the quantization circuit 57. The output of 



the inverse quantizing circuit 60 is inputted into the IDCT (reverse DCT) circuit 61, and after 
reverse DCT processing is carried out, it is inputted into the DCT-blocks rearrangement circuit 
62. The DCT-blocks rearrangement circuit 62 performs a data list substitute corresponding to 
the prediction flag to which the inputted data is supplied from the prediction mode switching 
circuit 52, and the DCT flag supplied from the DCT mode switching circuit 55. 
[0052]Namely, in the prediction mode switching circuit 52, when frame prediction mode is set 
up, it is in the state where the data of an odd number field and the data of an even number 
field are intermingled the data which is read from the motion compensation circuit 65 and 
supplied to the operation part 53. This data is supplied also to the computing unit 63. For this 
reason, the DCT-blocks rearrangement circuit 62, When frame DCT mode is set up in the data 
supplied from the IDCT circuit 61 , Since it is in the state where the data of an odd number field 
and the data of the even number field were separated when the computing unit 63 is then 
supplied and field DCT mode is set up, data is rearranged into the state where these are 
intermingled and it outputs to the computing unit 63. 

[0053]On the other hand, in the prediction mode switching circuit 52, when field prediction 
mode is set up, it is in the state where the data of an odd number field and the data of the even 
number field dissociated the data supplied to the operation part 53 from the motion 
compensation circuit 65. For this reason, the DCT-blocks rearrangement circuit 58 supplies the 
data outputted from the IDCT circuit 61 to the computing unit 63 as it is, when field DCT mode 
is set up by the DCT mode switching circuit 55, but. Since it is in the state where the data of an 
odd number field and the data of an even number field are intermingled when frame DCT 
mode is set up, each rearranges this into the state where it dissociated, and outputs it to the 
computing unit 63. 

[0054]That is, the DCT-blocks rearrangement circuit 58 performs the data list substitute which 
the IDCT circuit 61 outputs so that it may be from the motion compensation circuit 65 in the 
same array state as the array state of the data supplied to the operation part 53. 
[0055]Since the data which is outputted from the IDCT circuit 61 in now is data of I picture, it is 
considered as the prediction within a picture. For this reason, while the DCT mode switching 
circuit 55 is outputting the frame DCT flag, as it is, via the computing unit 63, the data 
outputted from the IDCT circuit 61 is supplied to the forward prediction picture part 65a of the 
frame memory 65, and is memorized. It memorizes, after a data list substitute is performed, 
when the field DCT flag is outputted. 

[0056]The motion vector detection circuit 50 the image data of each frame inputted 
sequentially, For example, I, B, P, B, P, B ... When processing as a picture, respectively, After 
processing the image data of the frame inputted first as an I picture, before processing the 
picture of the frame inputted into the next as a B picture, the image data of the frame further 
inputted into the next is processed as a P picture. It is because it cannot decode unless P 



picture as a backward prediction image is prepared previously, in order to accompany B 
picture by backward prediction. 

[0057]Then, the motion vector detection circuit 50 is processing of I picture, next starts 
processing of the image data of P picture memorized by the back original image part 51c. And 
the absolute value sum of the inter-frame difference (prediction error) in a macro block unit is 
supplied to the prediction mode switching circuit 52 and the prediction decision circuit 54 from 
the motion vector detection circuit 50 like the case where it mentions above. The prediction 
mode switching circuit 52 and the prediction decision circuit 54 set up the prediction mode of a 
frame / field prediction mode or the prediction within a picture, forward prediction, backward 
prediction, or both-directions prediction corresponding to the absolute value sum of the 
prediction error of the macro block of this P picture. 

[0058]When the prediction mode within a picture is set up, the operation part 53 is changed to 
the point-of-contact a side, as the switch 53d was mentioned above. Therefore, this data is 
transmitted to a transmission line like the data of I picture via the DCT mode switching circuit 
55, DCT circuit 56, the quantization circuit 57, the variable-length-coding circuit 58, and the 
transmission buffer 59. Via the inverse quantizing circuit 60, the IDCT circuit 61, the DCT- 
blocks rearrangement circuit 62, and the computing unit 63, this data is supplied to the 
backward prediction picture part 64b of the frame memory 64, and is memorized. 
[0059]While the switch 53d is changed to the point of contact b at the time of forward 
prediction mode, The picture (in case of now picture of I picture) data memorized by the 
forward prediction picture part 64a of the frame memory 64 is read, and a motion 
compensation is carried out by the motion compensation circuit 65 corresponding to the motion 
vector which the motion vector detection circuit 50 outputs. Namely, when it is ordered the 
motion compensation circuit 65 in setting out in forward prediction mode from the prediction 
decision circuit 54, Only the part corresponding to the position lost-motion vector 
corresponding to the position of the macro block to which the motion vector detection circuit 50 
is outputting the reading address of the forward prediction picture part 64a now is shifted, data 
is read, and prediction image data is generated. 

[0060]The prediction image data outputted from the motion compensation circuit 65 is supplied 
to the computing unit 53a. The computing unit 53a subtracts the prediction image data 
corresponding to this macro block supplied from the motion compensation circuit 65 from the 
data of the macro block of the image comparison supplied from the prediction mode switching 
circuit 52, and outputs that difference (prediction error). This difference data is transmitted to a 
transmission line via the DCT mode switching circuit 55, DCT circuit 56, the quantization circuit 
57, the variable-length-coding circuit 58, and the transmission buffer 59. This difference data is 
locally decoded by the inverse quantizing circuit 60, the IDCT circuit 61, and the DCT-blocks 
rearrangement circuit 62, and is inputted into the computing unit 63. 



[0061 ]The same data as the prediction image data currently supplied to the computing unit 53a 
is supplied to this computing unit 63 again. The computing unit 63 adds the prediction image 
data which the motion compensation circuit 65 outputs to the difference data which the DCT- 
blocks rearrangement circuit 62 outputs. Thereby, the image data of the original P (it decoded) 
picture is obtained. The image data of this P picture is supplied to the backward prediction 
picture part 64b of the frame memory 64, and is memorized. 

[0062]ln this way, the motion vector detection circuit 50 performs processing of B picture next, 
after the data of I picture and P picture is memorized by the forward prediction picture part 64a 
and the backward prediction picture part 64b, respectively. The prediction mode switching 
circuit 52 and the prediction decision circuit 54, Corresponding to the size of the absolute value 
sum of the inter-frame difference in a macro block unit, a frame/field mode is set up and 
prediction mode is set to either the prediction mode within a picture, forward prediction mode, 
backward prediction mode or both-directions prediction mode. 

[0063]As mentioned above, the switch 53d is changed to the point of contact a or b at the time 
of the prediction mode within a picture, or forward prediction mode. At this time, the same 
processing as the case in P picture is performed, and data is transmitted. 
[0064]On the other hand, when backward prediction mode or both-directions prediction mode 
is set up, the switch 53d is changed to the point of contact c or d, respectively. 
[0065]lt is read by the picture (in case of now picture of P picture) data memorized by the 
backward prediction picture part 64b at the time of the backward prediction mode in which the 
switch 53d is changed to the point of contact c, and by the motion compensation circuit 65. A 
motion compensation is carried out corresponding to the motion vector which the motion vector 
detection circuit 50 outputs. Namely, when it is ordered the motion compensation circuit 65 in 
setting out in backward prediction mode from the prediction decision circuit 54, Only the part 
corresponding to the position lost-motion vector corresponding to the position of the macro 
block to which the motion vector detection circuit 50 is outputting the reading address of the 
backward prediction picture part 64b now is shifted, data is read, and prediction image data is 
generated. 

[0066]The prediction image data outputted from the motion compensation circuit 65 is supplied 
to the computing unit 53b. The computing unit 53b subtracts the prediction image data 
supplied from the motion compensation circuit 65 from the data of the macro block of the 
image comparison supplied from the prediction mode switching circuit 52, and outputs the 
difference. This difference data is transmitted to a transmission line via the DCT mode 
switching circuit 55, DCT circuit 56, the quantization circuit 57, the variable-length-coding 
circuit 58, and the transmission buffer 59. 

[0067]The picture (in case of now picture of I picture) data memorized by the forward 
prediction picture part 64a at the time of the both-directions prediction mode in which the 



switch 53d is changed to the point of contact d, The picture (in case of now picture of P 
picture) data memorized by the backward prediction picture part 64b is read, and a motion 
compensation is carried out by the motion compensation circuit 65 corresponding to the motion 
vector which the motion vector detection circuit 50 outputs. Namely, when it is ordered the 
motion compensation circuit 65 in setting out in both-directions prediction mode from the 
prediction decision circuit 54, The reading address of the forward prediction picture part 64a 
and the backward prediction picture part 64b, The motion vector detection circuit 50 shifts only 
the part corresponding to the position lost-motion vector (the motion vector in this case is set to 
two, the object for forward prediction pictures, and the object for backward prediction pictures) 
corresponding to the position of the macro block outputted now, reads data, and generates 
prediction image data. 

[0068]The prediction image data outputted from the motion compensation circuit 65 is supplied 
to the computing unit 53c. The computing unit 53c subtracts the average value of the 
prediction image data supplied from the motion compensation circuit 65 from the data of the 
macro block of the image comparison supplied from the motion vector detection circuit 50, and 
outputs the difference. This difference data is transmitted to a transmission line via the DCT 
mode switching circuit 55, DCT circuit 56, the quantization circuit 57, the variable-length- 
coding circuit 58, and the transmission buffer 59. 

[0069]Since the picture of B picture is not used as the estimated image of other pictures, it is 
not memorized by the frame memory 64. 

[0070]ln the frame memory 64, bank switching is performed if needed, and to a predetermined 
image comparison, the forward prediction picture part 64a and the backward prediction picture 
part 64b can change what is memorized on one side or another side as a forward prediction 
picture or a backward prediction picture, and can output it. 

[0071]Although explained above focusing on the luminosity block, also about a color difference 
block, it is processed as a unit and the macro block shown in drawing 15 and the same macro 
block are transmitted. What set to one half the motion vector of the luminosity block with which 
the motion vector in the case of processing a color difference block corresponds to the 
perpendicular direction and the horizontal direction, respectively is used. 
[0072] Drawing 19 is a block diagram showing the composition of the decoder circuit 90 which 
is one working example of the decoder 31 of drawing 14. After being received in the receiving 
circuit which is not illustrated, or being reproduced in a regenerative circuit and storing 
temporarily the coded image data which was transmitted via the transmission line (recording 
medium 3) at the receive buffer 81, it is supplied to the variable length decoding circuit 82 of 
the decoder circuit 90. The variable length decoding circuit 82 carries out variable-length 
decryption of the data supplied from the receive buffer 81 , While outputting a motion vector, 
prediction mode, a prediction flag, and a DCT flag to the motion compensation circuit 88 and 



outputting a quantization step (scale) to the inverse quantizing circuit 83, respectively, the 
decoded image data is outputted to the inverse quantizing circuit 83. A DCT flag and a 
prediction flag are outputted to the inverse quantizing circuit 83. 

[0073]The inverse quantizing circuit 83 carries out inverse quantization of the image data 
supplied from the variable length decoding circuit 82 according to the quantization step 
similarly supplied from the variable length decoding circuit 82, and outputs it to the IDCT circuit 
84. The data (DCT coefficient) outputted from the inverse quantizing circuit 83 is the IDCT 
circuit 84, and reverse DCT processing is carried out and it is returned to the original image 
data. 

[0074]This image data is further inputted into the DCT-blocks rearrangement circuit 86. 
Corresponding to a DCT flag and a prediction flag, the DCT-blocks rearrangement circuit 86 
rearranges so that it may be in the same array state as the data which the motion 
compensation circuit 88 outputs to the operation part 87, and it outputs this data to the 
computing unit 87. 

[0075]When the image data supplied from the DCT-blocks rearrangement circuit 86 is data of I 
picture, The data is outputted from the computing unit 86, for prediction-image-data generation 
of the image data (data of P picture or B picture) behind inputted into the computing unit 86, is 
supplied to the forward prediction picture part 87a of the frame memory 87, and is memorized. 
This data is outputted to the format conversion circuit 32 (drawing 14). 
[0076]The image data supplied from the IDCT circuit 84 is data of P picture which uses the 
image data in front of one of them as prediction image data, When it is data in forward 
prediction mode, the image data (data of I picture) before [ one ] the forward prediction picture 
part 87a of the frame memory 87 memorizes is read, and the motion compensation 
corresponding to the motion vector outputted from the variable length decoding circuit 82 in the 
motion compensation circuit 88 is given. And in the computing unit 86, it is added with the 
image data (data of difference) supplied from the DCT-blocks rearrangement circuit 86, and is 
outputted. For prediction-image-data generation of the image data (data of B picture or P 
picture) behind inputted into the computing unit 86, this added data, i.e., the decoded data of P 
picture, is supplied to the backward prediction image part 87b of the frame memory 87, and it 
is memorized. 

[0077]Even if it is data of P picture, as for the data in the prediction mode within a picture, like 
the data of I picture, the computing unit 87 does not perform processing in particular, but the 
backward prediction picture part 87b memorizes as it is. 

[0078]Since this P picture is a picture which should be displayed on the next of the following B 
picture, it is not outputted to the format conversion circuit 32 yet at this time (as mentioned 
above, P picture inputted after B picture is processed ahead of B picture, and is transmitted). 
[0079]When the image data supplied from the DCT-blocks rearrangement circuit 86 is data of 



B picture, it corresponds to the prediction mode supplied from the variable length decoding 
circuit 82, The image data of I picture memorized by the forward prediction picture part 87a of 
the frame memory 87 (in the case of forward prediction mode), The image data of P picture 
memorized by the backward prediction picture part 87b (in the case of backward prediction 
mode), Or the image data (in the case of both-directions prediction mode) of the both is read, 
the motion compensation corresponding to the motion vector outputted from the variable 
length decoding circuit 82 is given in the motion compensation circuit 88, and an estimated 
image is generated. However, an estimated image is not generated when you do not need a 
motion compensation (in the case of the prediction mode within a picture). 
[0080]Thus, the data in which the motion compensation was given is added with DCT-blocks 
rearrangement circuit 86 output in the computing unit 86 in the motion compensation circuit 88. 
This added output is outputted to the format conversion circuit 32. 

[0081]However, this added output is data of B picture, and since it is not used for estimated 
image generation of other pictures, it is not memorized by the frame memory 87. 
[0082]After the picture of B picture is outputted, the image data of P picture memorized by the 
backward prediction picture part 87b is read, and the format conversion circuit 32 is supplied 
via the motion compensation circuit 88 and the computing unit 86. However, a motion 
compensation is not performed at this time. 

[0083]Although the circuit corresponding to the prediction mode switching circuit 52 and the 
DCT mode switching circuit 55 in the encoder 18 of drawing 16 is not illustrated by this 
decoder 31, The motion compensation circuit 88 performs processing which returns the 
processing corresponding to these circuits, i.e., the composition from which the signal of the 
line of an odd number field and an even number field was separated, to the intermingled 
original composition if needed. 

[0084]Although processing of the luminance signal was explained above, it is similarly carried 
out about the treatment of a color-difference signal. However, that to which the motion vector 
set the thing for luminance signals to one half to the perpendicular direction and the horizontal 
direction is used. 
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EFFECT OF THE INVENTION 



[Effect of the lnvention]Since the coding condition flag which shows the coding condition of a 
picture signal is coded according to the image processing method according to claim 1 when 
coding a picture signal based on an estimated image signal by an encoding means as more 
than explained, It is effective in the ability to amend a picture signal the optimal by easy 
composition, based on a coding condition flag when decoding a picture signal. 
[0138]ln the picture signal coding equipment according to claim 1, since a coding flag is set up 
based on the coding bit rate of the picture information of the bit stream which an encoding 
means codes by a flag setting means, it is effective in the ability to amend a picture signal to 
optimum more. 

[0139]By amending the picture signal decrypted based on the coding condition flag which 
shows the coding condition of a picture signal by the picture compensation means according to 
the image signal decoding device according to claim 4. It is effective in the ability to amend a 
picture signal the optimal by easy composition, based on a coding condition flag when 
decoding a picture signal. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the lnvention]When it has the postfilter 22 like the decoding device 
shown in drawing 14 , various kinds of filters exist in the postfilter 22, but it is dependent on the 
character of image quality, and the conditions at the time of coding what kind of filter is the 
optimal. 

[0086]For example, since degradation of the decrypted picture is remarkable when the coding 
bit rate is low, in order to compensate this, it is necessary to cover the filter for improving 
image quality strongly. On the other hand, when the coding bit rate is high, the decrypted 
picture remains as it is, high definition is maintained and the same filter as the case of a low bit 
rate is used, there is a problem of making image quality deteriorate by that cause. 
[0087]A pacey picture has bad encoding efficiency, for example, considering only the case of a 
low bit rate, since degradation becomes remarkable at image quality, it is necessary to cover 
the filter for improving image quality strongly but, and when this is used for a picture with 
sufficient encoding efficiency, there is a problem of worsening image quality on the contrary. 
[0088]That is, there is a problem that the conventional image data can be compressed and 
image data cannot be elongated the optimal corresponding to the character of image quality or 
the conditions at the time of coding with numerals and the image signal processor to decrypt. 
[0089]ln light of the above-mentioned circumstances, this invention is a thing. 
The purpose is to provide the picture signal coding equipment and the image signal decoding 
device which can amend the picture signal which was boiled and was decrypted more the 
optimal. 
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MEANS 



[Means for Solving the Problem]ln picture signal coding equipment with which the picture 
signal coding equipment according to claim 1 was provided with the encoder 18 as an 
encoding means which codes a picture signal based on a predetermined estimated image 
signal, When coding a picture signal based on an estimated image signal, the encoder 18 is 
constituted so that a coding condition flag which shows a coding condition of a picture signal 
may be coded. 

[0091 ]The picture signal coding equipment according to claim 1 makes a picture signal picture 
information of a bit stream, A coding flag is made to exist in user area of said picture 
information of a bit stream, and it can have the postfilter selection circuitry 140 as a flag setting 
means which sets up a coding flag based on the coding bit rate of picture information of a bit 
stream which the encoder 18 codes. 

[0092]ln an image signal decoding device to decrypt, an image signal decoding device of 
Claim 4 a coded image signal which coded a picture signal based on a predetermined 
estimated image signal a coded image signal, It consists of a coding condition flag which 
shows a coding condition of a picture signal and a picture signal, and based on a coding 
condition flag, the postfilter 22 as a picture compensation means which amends a decrypted 
picture signal is provided, and it is constituted. 
[0093] 

[work --] for By coding a coding condition flag which shows a coding condition of a picture 
signal in the picture signal coding equipment according to claim 1, when coding a picture 
signal based on an estimated image signal with the encoder 18. It makes it possible to amend 
a picture signal the optimal by easy composition, based on a coding condition flag, when 
decoding a picture signal. 

[0094]ln the picture signal coding equipment according to claim 1, it makes it possible to 
amend a picture signal to optimum more by setting up a coding flag based on the coding bit 



rate of picture information of a bit stream which the encoder 18 codes by the postfilter selection 
circuitry 140. 

[0095]By amending a picture signal decrypted in an image signal decoding device of Claim 4 
based on a coding condition flag which shows a coding condition of a picture signal by the 
postfilter 22. It makes it possible to amend a picture signal the optimal by easy composition, 
based on a coding condition flag, when decoding a picture signal. 
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EXAMPLE 



[Example]Since the 1st working example of drawing 1 has the same composition as a 
conventional example, only different composition is explained, the same numerals are 
attached to an identical configuration, and explanation is omitted. 

[0097]The image data coding equipment 1 and the image data decoding device 2 of the 1st 
working example, As the composition of the encoder 18, the decoder 31 , and the postfilter 22 
differs from a conventional example and it is shown in drawing 1, in this example the encoder 
18 of the coding equipment 1, Simultaneously with the bit stream which is image data, the PST 
flag which shows the coding condition of the pre-filter 21 is coded, and a PST flag is 
transmitted to the recording medium 3 with a bit stream. 

[0098]The bit stream and PST flag which were coded by the recording medium 3 and 
memorized are decrypted by the decoder 31 of the decoding device 2, and the decrypted bit 
stream is inputted into the format conversion circuit 32, and is changed into a frame format 
from a block format. On the other hand, the decrypted PST flag is transmitted to the postfilter 
22, and chooses an optimum filter with a PST flag in the postfilter 22. 
[0099]The determination of the PST flag by the encoder 18 is made by a method as shown 
below by this example. That is, it is the method of inputting and setting up a PST flag 
compulsorily from the outside, and the deciding method of this PST flag is explained. 
[0100]The composition of the encoder 18 which realizes this deciding method is shown in 
drawing 2. The inputted PST flag is inputted into the variable-length-coding circuit 58. And in 
the variable-length-coding circuit 58, variable length coding of the bit stream is carried out like 
a conventional example, and variable length coding of the inputted PST flag is carried out. 
[0101]And a PST flag is memorized by the storage 3 with a bit stream as the user datum (user 
data) in a bit stream. In MPEG and an MPEG2 system, since "user data" can be set up after a 
sequence, GOP, and a picture header, a PST flag can be similarly set up per a sequence, 
GOP, and picture header. 



[0102]Here, the syntax of the video of an MPEG system is shown in Table 1 thru/or 4. 
"extention data" or "user data" is recorded on "extention and user data(i)" in Table 1. 
[0103] 

[Table 1] 

Video Sequence 



video_sequciicc ( ) j 

next_start_code ( ) 
sequencejieader ( ) 

if CnextbitsC) = =extention_start_code) { MPEG 2 y>^£X 

sequence_extension ( ) 
do I 

cxlension_and_user_data (0) 
do\ 

if (next_bits ( ) = =group_start_codc) { 
group_of_pictures_header ( ) 
extensian_and_use r_data C. 1 ) 

) 

picture_hcader( ) 
extensions_and_userjiata (2) 
picture_data ( ) 
) while ((next__bits( ) = = picture_start_code)|| 

next_bits ( ) = = group_start_code)) 
if (nextbits ( ) ! = sequence_end„code) \ 
seauence_header ( ) 
seQuencc_cxtension( ) 

J 

} while (.nextbits ( )! =sequence_end_code) 
Jelsel MPECly>^7^7 

do( 

do^ 

group_of_picturcs_header ( ) 
if (next_bits < ) = = user_data_start_code) 
user_data( ) 

aoi 

picturc_hcader( ) 

if (next_bits()= =user_data_start_code) 
user_data ( ) 
picture_data ( ) 
) while (ncxl_bits ( ) = = picturc_start_cade) 
) while (next_bits ( ) = = group_start_code) 
if (nextbits ( ) ! = sequence_end_code) 
sequence .header ( ) 
} while ( nextbits ( )! = scaucnce_end_code) 

} 

sequence end coda 

\ 



[0104]"extention and user data(i)" of Table 1 is shown in Table 2. When "userdata start cord" 
indicated here, it is shown that "user data" is indicated below. 
[0105] 
[Table 2] 



Extension and user data 



extension_and_user_data(i) { No. of bits Mnemonic 



while ((ncxtbits ( ) = - cxtaisian._slart_cude> II 

(nextbits( )= =user_sLart_code)) { 
if CnextbitsC )= = extension_start_codc) 

ex tension _data(i) 
if (nextbits ( )= =user_start_a)Je) 
user_data( ) 
1 

) 

1 



[0106]"user data" is shown in Table 3. "user data" is recorded by 8 bitwises. For example, 
generating of "0000 0000 0000 0000 0000 0001" will mean that "user data" is completed. 
[0107] 
[Table 3] 

I User data | 



user_datci( ) { No. of bits Vliu-monic 

user_data_stari_code 32 hslbf 

while f nextbits ( ) ! = " 0000 0000 0000 0000 0000 0001" ) { 

user_data S 

\ 

next_start_code C ) 

} 



[0108]A PST flag is memorized by ""user data", for example as an 8-bit flag. A PST flag is 

shown in Table 4. Here, the filters 1 and 2, --, N show the various filters of the postfilter 22, for 

example. 

[0109] 

[Table 4] 



PST 




oooooooo 


7 4 )l £ 1 


00000001 


7 4 A* & 2 


00000002 


7 4 }\y & 3 


00000003 

I 

\ 


1 

s 

! 


\ 

i 

11111111 


! 

i 

! 

7 4 )V $ N 



[01 10]The same filter is used until it is possible to use the value until it next resets, namely, it 
resets, since a PST flag can be set up after a sequence, GOP, and a picture header. 
[01 1 1]lt is also possible to set up a PST flag with a sequence flag, and it may be made to 
perform the re set in this case by a sequence, GOP, and "user data" after a picture header. 
[01 1 2]The bit stream memorized by the storage 3 is decrypted by the decoder 31 . The 
composition of this decoder 31 is constituted like the decoder circuit 90 shown by the 
conventional example of drawing 19 , as shown in drawing 3 . 

If a bit stream is inputted into the variable length decoding circuit 82 of the decoder circuit 90 
via the receive buffer 81, a variable length code will be solved in this variable length decoding 
circuit 82. 

The PST flag currently recorded on "user data" at this time is decoded, and it is transmitted to 
the postfilter 22 shown in drawing 1. The composition of the other decoders 31 and operation 
are the same as a conventional example. 

[01 13]The postfilter 22 chooses the median filter as various filters of the postfilter 22, a low 
pass filter, etc. with the PST flag decrypted in this way, for example. A median filter and a low 
pass filter can be made into the filter group which consists of two or more kinds of filters with a 
parameter. 

[01 14] As shown in drawing 4, specifically the postfilter 22, Based on the inputted PST flag, the 
filter 100 (1) - 100 (N) are chosen with the switches 101 and 102, The signal which outputted 
to the filter which chose the color-difference signal C and the luminance signal Y which were 
memorized by the frame memories 34 and 35 as a bit stream, and was processed by the 
selected filter is outputted to D/A converters 36 and 37 via the switches 103 and 104. 
[01 1 5]Next, the median filter as an example of the filter of the postfilter 22 is explained. A 
median filter is a filter from which block distortion and a mosquito noise are removed 
effectively. As shown in drawing 5, the circumference of a certain pixel memorized by the field 
memory group 120, for example, 3x3 pixels, is taken out, put in order and changed in the 3x3- 
pixel extracting circuit 121, and it arranges and changes into ******** in the circuit 122. 
Although the value of that center, i.e., the case of 3x3 pixels, calls the 5th value a median at 
this time, the Median detector 123 detects this median value, and it outputs to D/A converters 
36 and 37 as a value of that pixel. The pixel value for asking for a median uses the pixel value 
before covering a filter. 

[01 1 6]ln calculation of the above-mentioned median, although 3x3 pixels of circumferences of 
a certain pixel are used, the pixel group which asks not only for this but for a median may be 
set up how. And the effect of a filter is changeable by changing the pixel group which asks for 
this median. 

[01 1 7]For example, when the median filter which takes the median of 3x3 pixels about all the 



pixels is covered, block distortion can be removed, but it becomes a powerful filter used as the 
picture which faded to the whole (filter 1). 

[01 1 8]On the other hand, when the median filter which takes the median of 3x3 pixels is 
covered only over block edge, block distortion is removed, and compared with the filter 1, a 
high frequency component is maintainable (filter 2). 

[01 19]Although a one-dimensional median filter can be covered and the efficiency of block 
distortion removal falls compared with the filters 1 and 2 in this case, some high frequency 
components are maintainable (filter 3). 

[0120]Such filters 1, 2, and 3 are switched with a PST flag, and an optimum filter is chosen. 
[0121]Thus, according to image data coding and the decoding device of the 1st working 
example, based on the inputted PST flag, an optimum filter can be chosen by switching the 
switches 101 and 102 by the postfilter 22. 

[0122]Next, the 2nd working example ****** explanation is given. Since the 2nd working 
example is almost the same as the 1st working example, a different point is a point which the 
setting method of a PST flag sets up based on the various parameters generated at the time of 
coding and other composition is the same as the 1st working example, only different 
composition is explained, the same numerals are attached to an identical configuration, and 
explanation is omitted. 

[0123]ln the PST flag deciding method in the encoder 18 of the 2nd working example. As 
shown in drawing 6, the filter which the postfilter selection circuitry 140 uses for post- 
processing according to the generation bit amount (encoding parameter) outputted from the 
various parameters and the bit counter which are inputted into the variable-length-coding 
machine circuit 58 is determined. The postfilter selection circuitry 140 outputs the PST flag 
which shows the postfilter to be used again to the variable-length-coding circuit 58. The 
variable-length-coding circuit 58 carries out variable length coding of the PST flag like the 1st 
working example. 

[0124]Next, one example of the deciding method of the PST flag by the encoder 18 is 
explained. When you need especially the postfilter 22, it is a low bit rate, and it is when 
encoding efficiency is bad. In this case, block distortion, a mosquito noise, etc. appear notably 
and degradation of a picture becomes intense. Post-processing which stops being 
conspicuous in degradation of such a picture is needed. On the other hand, since the picture 
with sufficient encoding efficiency coded with the high bit rate is maintaining high definition 
while it had been decrypted, performing excessive post-processing will cause degradation of 
image quality on the contrary. 

[0125]Therefore, the powerful filter from which block distortion etc. are removed needs to cover 
a filter with a more powerful sequence with worse encoding efficiency required, so that the 
coding bit rate is low. 



[0126]A quantization coefficient exists as an encoding parameter showing these. This 
quantization coefficient takes such a small value, and takes a value with a smaller sequence 
with more sufficient encoding efficiency that the coding bit rate becomes high. That is, what is 
necessary will be just to switch a PST flag accommodative according to the size of this 
quantization coefficient. 

[0127]ln the case of an MPEG system, a quantization coefficient (quantizer scale code) is set 
up by a macro block unit. Macro block syntax is shown in Table 5. 
[0128] 
[Table 5] 

Macroblock layer 



macroblock ( ) I 

if ( < sequence extension was not present > ) 

wMc<ncxtbttB() = = ' 0000 OflOl 111' ) 
manroblnck_stuffing 
while (nextbits ()==' 0000 0001 0D0' ) 

macroblock_escape 
macroblock_addr ess increment 
macroblock jnodes 
if (macroblrck_motimjorward II 

macrobJock_motion_backward) { 
if (picturo_atructurt= =" frame " ) \ 

if ( f rame_pred_f ramejdc t = =0) 

frame jiwtionjtype 2 

} else \ 

fieldmotton 1ype 3 

) 

} 

if (( picture sLnjcture= =^ rT frame" )&& 

( frame j:>red_framejict = -0)&& 

(imcroblockjntra II macroblock pattorn)) 

dct_type I 
if ( macroblockjjuant ) 

quantizer_$cale_code 5 
if ( macroblock_mol ion_f orward || 

(macrobtackjntra && concealrnent_motion_vectors) ) 

forward_rnotion_vectors( ) 
if ( macroblock_motion_backward) 

backwardation jvectors ( ) 
if (rnacrobtackjntra & & concealment_motion_vectors) 

marker L 
if ( macroblo ck_pat Lem) 

coded_bloek_paLlem ( ) 
fnrfi=0 ; i < blork_counl ;i-h + ) { 

block (i) 

I 

if (pitturc_coding_type— =4) 

end_of_macroblock 1 



Na of bits Mnemonic 



] 1 vlclbf 

11 vlclbf 
I — 11 vlclbf 



uimsbf 



uimsbf 



uimsbf 



uimsbf 



[0129]First, after one frame codes, average value MEAN_Q of the quantization coefficient in 
one frame is calculated. When such a filter powerful in a PST flag as shown in Table 4 that the 
value of a PST flag is large is supported, such a big PST flag is assigned that MEAN_Q is 
large. As the relation between MEAN_Q and a PST flag is shown in drawing 7 (A), even if it is 



linear relation, it may be a stair-like relation shown in drawing 7 (B) (drawing 7 (B) is the control 
system that a postfilter does not change frequently). 

[0130]The relation between MEAN_Q and a PST flag shall be constituted using one of drawing 
7_(A) and the (B), and shall have the same relation by the coding equipment and decoding 
device side. 

[0131]As shown in drawing 8, specifically by the postfilter selection circuitry 140, an input of a 
quantizing scale (quantization coefficient) will compute MEAN_Q for every frame in the 
averaging circuit 150. And based on MEAN_Q, a PST flag is determined in the PST 
determining circuit 151, and it outputs to the variable-length-coding circuit 58. Other 
composition and an operation are the same as the 1st working example. 
[0132]There is a method of using only the coding bit rate as modification of the method using 
the above-mentioned quantization coefficient, and a PST flag is set up after a sequence 
header in this case. 

[0133]As explained above, since the 2nd working example is performing setting out of the PST 
flag based on the various parameters generated at the time of coding in addition to the effect 
of the 1st working example, it can set up the optimal PST flag according to the contents of 
coding, and can choose an optimum filter more. 

[0134]Next, the 3rd working example ****** explanation is given. Since the 3rd working 
example is almost the same as the 2nd working example, a different point is a point of having 
formed the postfilter selection circuitry 140 which chooses a postfilter in the decoding device 
side and other composition is the same as the 2nd working example, only different composition 
is explained, the same numerals are attached to an identical configuration, and explanation is 
omitted. 

[01 35] As shown in drawing 9, the postfilter selection circuitry 140 provided in the encoder 18 of 
the coding equipment 1 is formed in the decoding device 2, and the 2nd working example 
constitutes it from the 3rd working example. 

[0136]The decoder 31 of the 3rd working example is constituted like the decoder circuit 90 
shown by the conventional example of drawing 19, as shown in drawing 10. 
If a bit stream is inputted into the variable length decoding circuit 82 of the decoder circuit 90 
via the receive buffer 81, a variable length code will be solved in this variable length decoding 
circuit 82. 

The quantization coefficient as an encoding parameter is decrypted at this time, and it is 
transmitted to the postfilter 22. Other composition, an operation, and an effect are the same as 
the 2nd working example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awing 1] lt is a block diagram showing the composition of the 1st working example of image 
data coding and decoding device of this invention. 

[Drawing 2] It is a block diagram showing the composition of the encoder 1 8 of drawing 1. 
[Drawing 3] It is a block diagram showing the composition of the decoder circuit 90 as the 
decoder 31 of drawing 1 . 

[Drawing 4] It is a block diagram showing the composition of the postfilter 22 of drawing 1. 
[Drawing 5] It is a block diagram showing the composition of the median filter as an example of 
a filter of the postfilter 22 of drawing 4. 

[Dr awing 6] It is a block diagram showing the composition of the encoder 18 of the 2nd working 
example of this invention. 

[Drawing 7] It is an explanatory view explaining an operation of the postfilter selection circuitry 

140 of drawing 6. 

[Drawing 8]lt is a block diagram showing the composition of the postfilter selection circuitry 140 

of drawing 6. 

[D rawing 9] It is a block diagram showing the composition of the 3rd working example of image 
data coding and decoding device of this invention. 

[Drawing 10] It is a block diagram showing the composition of the decoder circuit 90 as the 
decoder 31 of drawing 9. 

[Drawing 1 1]lt is a figure explaining the principle of high efficiency coding. 

[Drawing 12] It is a figure explaining the type of the picture in the case of compressing image 

data. 

[Drawing 13] It is a figure explaining the principle which codes a dynamic image signal. 
[Drawing 14]lt is a block diagram showing the example of composition of picture signal coding 
equipment and a decoding device. 



[Drawing 15] It is a figure explaining operation of the format conversion of the format 
conversion circuit 17 in drawing 14. 

[Drawing 16] It is a block diagram showing the example of composition of the encoder 1 8 in 

drawing 14. 

[Drawing 17] It is a figure explaining operation of the prediction mode switching circuit 52 of 

drawing 16. 

[Drawing 18] It is a figure explaining operation of the DCT mode switching circuit 55 of drawing 
16. 

[Drawing 19] It is a block diagram showing the example of composition of the decoder circuit 90 
which is one example of the decoder 31 of drawing 14. 
[Description of Notations] 

1 Coding equipment 

2 Decoding device 

3 Recording medium 
12, 13 A/D converters 

14 Frame memory 

15 Luminance-signal frame memory 

16 Color-difference-signal frame memory 

17 Format conversion circuit 

18 Encoder 

21 Pre-filter 

22 Postfilter 

31 Decoder 

32 Format conversion circuit 

33 Frame memory 

34 Luminance-signal frame memory 

35 Color-difference-signal frame memory 
36, 37 D/A converters 

49 Picture decision circuit 

50 Motion vector detection circuit 

51 Frame memory 

52 Prediction mode switching circuit 

53 Operation part 

54 Prediction decision circuit 

55 DCT mode switching circuit 

56 DCT circuit 

57 Quantization circuit 



58 Variable-length-coding circuit 

59 Transmission buffer 

60 Inverse quantizing circuit 

61 IDCT circuit 

63 Computing unit 

64 Frame memory 

65 Motion compensation circuit 

81 Receive buffer 

82 Variable length decoding circuit 

83 Inverse quantizing circuit 

84 IDCT circuit 

86 Computing unit 

87 Frame memory 

88 Motion compensation circuit 

The 100(1) -100 (N) filter 1 - the filter N 
101 and 102 Switch 

121 3x3-pixel extracting circuit 

122 Arrange and change and it is a circuit. 

123 Median detector circuit 
140 Postfilter detector circuit 

150 Averaging circuit 

151 PST determining circuit 
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[004 0] IP^, DCT^Kffl!)fiiai|5 5tt, 50 



W7- 2 3 1 4 4 9 

^ — /i- K <h mWcv j —jv ltd 
[0 0 4 1] fclfctf , A^ Sfrfcft H 1 8 (A) 

£ 0 A^£tWc ft Ell 8 (B) ^1~J: 5 

*#>3 0 Sfcfc, («6*Htt?p) SrittSU /hSvHBE 

/h^^tb«, 7^dct^k^u 

[0 0 4 2] fit, IRlftDCT^e- 

*«©r-^srDCTia»5 6(cau^-r^<t ttte. a 

-fbESSSS, DCT^ny^Jf[tftABB8 2, *3j:rJ« 

[0 0 4 3] KSJ5#X.EIK5 2fc*5ltS^aj 

K (Hi 7) rcDDCT^e— K«J5#A.|1H»5 

smSDCT^-K (0 18) Srit«UTWb36»* 

[0 0 4 4] i^J^— K-60 5 5 2 kljol^T, 7 

^ — K) DCT^e- K-B0 5#*.EBS 

5 5ra^t> 7l/^DCT^K WK^^V-i: 

-^^BSftfc^K) *s»WS*tfc»^, dct^ 

[0 0 4 5] b^UftdSfc, UfcfKO^JM 

dSft^S^ DCT^ K«J5#*.HIK5 SfcSSVvr 

[0 0 4 6] DC T^e- K«J 9 #X.IU^ 5 5 ± 5 m^J * 
jX*: I tr^^-YOH^T*— ^tt, DCTEBS5 6te:A^ 
S*b, DCT M»3W^H) ffiaStt, DCTffi 

S^ft^n^o roDCTMfi i^Ws?}: 
AT^^tL, Blft^y^r 5 ^S8t (^y^r 



~5- 



9 

RT**WF*ftiaiS 5 8 fcAXZtiZo 
[0 0 4 7] ^TKAflF-^f bBK 5 8 fa % l^t:®^ 5 7 

So 

[0 04 8] ^3EftW-i§*ffcH» 5 8 fcttSfc, ■HHUS 
-K) , »#^ h/i^»Uiai|5 0J:D»#-<^ 
[«JEg5 5^f5DCT79^ (7l/"^DCT^ 

^Sr*-r^9^) asAASfi/rjsB. -tt&t>Br**«F 

[0 0 4 9] SSft^^^r 5 A^SfrfcT^S: 
^t9L. *SI*t»JSi-57*— * 4:*?-{fc;ig» 5 7 

^08 5 7 (Dm^k*sr—;u%±£ <«^^a^ 
77r5 9(t *^t»J»«#^J:oT»^HtIiIB5 7 

So 

[0 0 5 0] ^tt, SSf9^y77 5 9lrfaS^fcf 

[0051] -if, 7 J:9ffl*Sixfc i tr 

^ft07'-?tt, 3S5*HtliIIS6 OfcA*S*t, 

*^Ffb^ftSo iS?»Wbll«S 6 O^ffiAft IDCT 

»dct) mss6 itcA*^n, mncTtimzivtc 

DCT7P y^tU«»i@K6 2KlA**ix5o D 

D C T^e- K«J 9 #x.[H5g 5 5 ^tM^^S 
[0 0 5 2] Bp*,, ^a^e— K«J 5 #X.HIS& 5 2 fcjSV^ 



(6) #§fl¥7 - 2 3 1 4 4 9 

t5#x.@K6 2tt. I DCTEII»6 1 «fc!9fl«&SixS7* 
6 3JCtt»U 7>f-^KDCT*-K 

JM&6 3fcU*^5 0 
[0 0 5 3] — ^ ^a^E— K$J9#*:I§H»5 2fcl*3^ 

MrfltQ«6 5 J:i9?g»ffl5 5 3te«|&ftjx5^^B, * 

3fc^#*.lHlK 5 8 tt, DCT^e— KSI9#iia»5 5K 
£9:7^ — yuKDCT^— Kasf9:££;ft/C^5«£\ I 
DCT[H]&g6 1 ± OttJAS^ST*— ^Sr*©**«»» 

<^5»-8\ ft 7 -f KOr-^ t fit 7 ^ 

[0 0 5 4] HP*>. DCT*7vyi?mZFmx.lE\$&5 8 
^^^J««fclPI--©E«|#tllS*-ft*J:5^ IDCT 
[0 0 5 5] l^Ol^ I DCTIh]^6 1 i^ttS^j^ 

85 5#7 V-ADCT77^Srtli*Lt^5i:t, I 
50 DC TEIgS 6 l J: >m N ^rCD^^^g: 

S6 3^lT7l/-^^5 6 5 om^aH«BP 6 
5afcft|&S*b, ffitSStlSo ^^c, 7^-^FDCT 

[0 0 5 6] h/HftaUFBSS 0tt % V— irlsis 

a, I , B, P, B, P, B • • • (D\f^^~^ t Lt^- 
■r — #Sr I LTMLfc«, ^frcA^^tbfc 

^■^(D^tcA* ^tbfc^ AOSHft-r— ^ P ^~ 

[0 0 5 7] h/mffilSBSS Ott, I fcT 

?*?-*<Dftim<D&{£ s i&jfmmmns 1 exists 

^IB36» (^a»3© 
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^^fSJiicoitlfpi^iSLT, :7i— A/^- 
[0058] s^as 5 3 w\ wt^a^- kj&skjss 

^fci#, 3 dSr_b3»bfc«t 5K»^afl(|c 

ij09#x_3 o t£oT, Z.(0*r— I tf^-YO^— 
^IrUUM, DCT^E— K§]»9#x.IeISS5 5, DCTHI 
Eg 5 6 . a^HkEK 5 7 , BT**«F*{bllI* 5 8, 5£ff 

7**- M^WeO, IDCTHK6 1, DC 
T^u ytmjmXm&Z 2, iS^6 3^Lt7U 
- ^ y 6 4 ^i*WJIiS 6 4 b (CM^^ IE 

[0 0 5 9] W^^filJ^E— K<£>fl# N ^yf53d £Sg 

flnais e 5 w:, ^aweiaK 5 4 i 19 «r*^ai^~ 

Kfea*flM*S:K;fc£S, m^niBrfttRS 6 4 a OR^tt] 

aw*?*— * ^ 0 

[00601 »#*if«msg e 5 j: 19 mt> snfc^aoBHK 

7*— ^»S5 3 a fcttftSitS. ^#^5 3 a 
«0T^n^Dy^07*-#*&, Ib$4ftfit[II%6 5 ± 

-O^^n^n^^^JSi-S^ailif* 

^-^srwuu ^ss^ {^mmm &&jj~r% 0 r. 

COi^^it DCT^ K«J5#*.EIK5 5, DC 

tek 5 6 , sT-fbiH]^ 5 7 , Brae*4sjF*<biaK 5 s , 
^5/775 9Sr^b"cea»fcea&six5. 

r.<©S64>v ? — i£*^Hfc[II& 6 0 , IDC«6 
1, DCT^/oy^Jtt5»*.iaK6 2te± OJBBfttfctt 

[0 0 6 1 ] 6 3(a^t, ^»^5 3 a ^ 

tft#& $ v ^ § ^ararat?*— ^ t m— # tmm * 

*VC^5 0 »Jt»6 3fi, DCT^n 

6 2ri$fc^53fc£^-*^ »^*{«H]^6 BjWffl* 

#bfc) P t^^^coiWft^^^^btL^o ropt° 
[0 0 6 2] h/HftaniK5 Ott, r©J;5 

i ^ft^ p tf^^-r^T*— ^^flfr^aypifttsu 

6 4a tqkttmm&MG 4 bK*tL-€jLlE*Snfc 



(7) #§H^7 - 2 3 1 4 4 9 

12 

•*.Ett5 2 i:^ai*J3tiai»5 -^^n^ny^^ 
[0 0 6 3] _L3£bfcJ;5^ Hftrt^aj^e— K*fctt 

W^a^-KOI*, ^yf5 3d^a*fcttb 

[0064] r^uc^br, «^ay^e- K**i«:w* 

[0 0 6 5] 3 ddS*^c ^«J9#*.b*LT 

v^aft^an^E— Ko«p, ft^amfltn 6 4b tent 

/HftfcHEIISS 0^ffi^i-5»#^ h/HcStJSbTBb* 
iS^H5 0 IP*,, »^««lHlSg6 5 te s ^SHfljasBS 
20 5 4 J; 5 ^^^a'J^e- KO)ttSm * fttc t ft , 
^aiJUtftSB 6 4 bcoit^ffibT K^^^r, tb^-<^ 

[0 0 6 6] tt#ffifi[U^6 5 J: 9 ffl^Sixfc^aJBfft 
7^—^^ S»:^5 3 btc#aesjx5 0 i$^5 3 b 
"HJB^E— K-eo «9 #x.{e]^ 5 2 J: ^ fft*t^n^#RS.® 

30 t§ 0 r^idr-^fis dct^ K«)0#x.ia»5 

5, DCTIhI^5 6. S^ftlRlSg 5 7 . ^^^0 
Sg5 8. iH^^^y^r 5 9«r^brea6BSKfia&Six 

•So 

[0 0 6 7] ^-f -/^5 3 d^^r d ^§3f9#x.&nT 

v^5P5*^^aa^— k©#. itisttmmvme 4 a t^is 

— «^ayiif*RflB 6 4 btcE1»*ixTV^Siii« 
6 4a fc«*^aiJHfMB6 4 bcDtt^-ffibT K^^Sr, 

p^it^^ h^tt, «r*^ayw«ffli:»^aiiBf«ffi 

[0 0 6 8] S)^lf[Hlig6 5 J: 19 mJiZivfa^mwUMi 

50 "T — Zfe, m^-ms 3 cK^^th^> 0 i!S5 3 c 
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[HjEg5 5. DCT0K56, t?ft@»5 7, "TSEftW 
[0 0 6 9] B tr^^©pr«H:, ft^Ii(O^IHi 
[0 0 7 0] ft, A^^ey 6 4 leaser* flfr*^ 

a«m«85 6 4 a t &j3=?mm&M 6 4 b tt. &mzm c 

[0 0 7 1] EJLbfc*5V^tt, USE^ny^STtfJittb 

[00 7 2JB19B, Bl 4^7*3— 1 CO— ^Jfi 

fK«BIK9 OOBr«ft«*fl2iaiS8 2^#t^£*x 
3o ?T**«#{fc[sI»8 2tt % fff^^77 8 1j;H^ 

^tt-Pti/UJ^-rs i ^ fete, «-H-&*bfciH 
fliT*— ^SriS?*^kHIK8 3^W*i-5o SfcfcU DC 
T^7^^^aiJ^7^Sr, »»ffcEM*8 Steffi*-*- 

[0073] asa^tiaK 8 3 praE*t(-wbia» 8 
2 ± 19 «^ $ ttfcuHt^ ^ sr. 13 b < ^w&^fcm 

u i dctiu^s 4tcm^i-§ 0 a!jtHkia»8 3 j: 

OtHASJt*:^— ^ (DCTW IDCT[e]Eg8 

[0 0 7 4] Z.<DW\M7*—?te, Jb^DCT^n^ 
ffitf»x.iaiS8 6teA*£*t£ 0 DCT/ay^fl/f 

rco^-^Sr. Kj^««IhI^8 8«sttH»8 7tcffi^-T 

[0 0 7 5] DCT^P 3/^attf»*.iaiS8 6 J: «9 



(8) #H?7 - 2 3 1 4 4 9 

8 7(Df*faWM8 7 a fc^SftTlBftiSiX 
5o £0Vr — h£ftlBltt3 2 

(HI 4) ^ffi^3$tb5o 

[0 0 7 6] I D C T0» 8 4 J; 9 tlfclttf- 

ass 7 a Kfste^tvrv^ i ^ u—j^m^miM.^—^ 
8-e^ra6ft«»fl2ia»8 2±otti^s^*:»#^<^ 

*3^T, DCT7n y^afe-<#x.|ilK8 6 J: yfcffiZti 

ir<B7*— »JI#8 6te«teA*£*b5Wfc^-* 
20 (B WfttfdlP \f#7-*r<Df*— ^^aOHflftT* 

35 8 7 bfc#t»SixT|B«*ix*o 
[0 0 7 7] P^ft^7^tfcott, wttrt^ 

IS8 7 TWte«Sttf?fcvf\ 
8 7 btCfBlt^tb^o 

[0 0 7 8] :©Pfc°^tft ft^Bfcl'^ft^ftli: 

jo Btr^^-r^KAAStbfcPtr^f-Y^, 

[0 0 7 9] DCT^nsf^t-i#i@K8 6 J: !9 «^ 

^rsES«#{bIlI«r 8 2 ± «9«^^tbfci^ffl^- K(c*fiS 
UT, 7l/-A^^y 8 7 ©«ff*^aiBf«SB 8 7 aKIB 

<^>*&) , «^aiw««8 7 bfciE«*tb-cv^ap t° 
40 tmfrmzti. »#*«iais§8 s^jov^r, »r«*a» 

[0 0 8 0] roj:5KiUT, »##«BIK8 8-e»# 

Wflt^JSStbfcx — «*^8 6tc:^V^T, DCT 
^n5/^^#x.Iel8S8 6ffl*iJ0^^^^ o -coJp» 
m*tt, -ey HJSHHIS3 2tJ:tU**tLS. 

[0 0 8 1 ] fau. r^JnUta^ttB tf^^^^v 5 — * 
50 -efet), ttoW«©^aiH<fc4ritofc»te*l|fflSix5r 
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t^ayW^EIK 5 4 ft. r.C0P h°^^-tco^^ n^n 
[0 0 5 8] S[^S5 5 3 ^ m&rt^ape— K*SK^S 

DCT^ K«D5#AIUft5 5, DC TIE] 
Eg 5 6 , JtHbEIW 5 7 x pT3EftW-g^bllIK 5 8. ^ff 

7*— iSiJ^Hb[IIK6 0, IDCT[U^6 1 N DC 

6 4 0«;^HMfe8|S6 4 bfcttttSft, |E 

[0 0 5 9] if^ai^- ^^5 3d^g 

W^^aHlifftflB 6 4 a (CfEft^tLTV^ltfi (V^<£>» 

6 5 tt, ^a»IJ^lHlSS 5 4 cfc D HU^a«^— K<0 

Rt*«*s*ifci#, *fr*-^aoH«ffl 6 4 ao»*tti 
[0060] »#m^ih]K6 5 j: 5ffl**n^aoiii« 

■7*— S»^5 3 a KttJ&^ixSo SS*S5 3 a 

m.(o^?xizfxiv?(ny*—?ti->h, m^mmmme 5 ± 

t*-^St«»U (?HM£) Srttl;*r*-5o n 

a***?*— #Wt. DCT^ K#J5#*.EH»5 5, DC 

tihiss 5 6 , *^-{kiugs 5 7 , prsc*w*fkia» 5 8 s 

rco^^'x— ^{3, x£*^fblI]E& 6 (K IDC 6 
1, DCT^ny^3fet«fx.|HlB6 2 J; 9 JBBrttfc* 

[0 0 6 1] r^»||[»6"3*c:W:*fc % 3 a 

«S $ tit v ^ 5 ^a'M^- * 1 13 - (Or- * * 

[0 0 6 2] ih#-<^ h/H*fflEI»5 Ott, r<E>J;5 
6 4a ir«^ajM<ftSB6 4 b \z*tb?fttE»£ti1t 



(7) #Hi3P 7-231449 

#X.H1K5 2 t^aiW^IalKS 4« % 7^n^n^# 

[0 0 6 3] Jta*UfcJ:5fcu Wfcrt^aj^— KSfctt 
ftu^a'J^e— KOH, 5/^5 3 d ttSfjfea *fcttb 

io t mm<ommt^t>fi, f—#&fc&&fo% 0 

[0 0 6 4] rW^tt, ft^ay^e— K*fc«:W* 
fl^We- K*K*S*L/tl*, ^ ^5 3 dtt, 

[0 0 6 5] 5 3 d«c ^«J5#*.btbT 

v^s«*^«^~ kob# n a*^ajiir««fB 6 4b ^tats 

20 5 4 <tt)#^aO^— K^R3t*t»«**Lfcfc#, 

^ayw«ss6 4 boBg^tULT 

[0 0 6 6] S)^*«[hJK6 5«t Bffl*S*bfc^jHM« 
^-^f^. *3l»5 3btM^5o SClM§5 3b 

a, ^as^e— Kao#itia*5 2 xym&ztiit&mm 

tt^^n^ny^^f^^e,, if,#ffi^IiISg6 5 i 
^^^tbfc^aW^-^SrM^b, *o3S^S:ffi* 

5, DCT|Ug56, *^ft;[H]Sg 5 7 , Fr^S^^blU 

a 0 

[0 0 6 7] ^-f 5/^-5 3 d^^ d ^>9#^btLT 

v^^^iRj^ay^- k©#. mj*^ay®{^6 4 a tcis 

— «*^ayif*SB 6 4 blcRtt£;h/rv^»{fc 
(^4cd^ % Pt^ft^Sft) 7 s — **s*K*fflS 

tt, sj#Mf«ms§6 stcj:^, kj^-<^ h /l^ames 5 
sp^, t5^ffi^[u^6 5wt, ^asw^iais 5 4 «t 5 

IrJ^SHPJ^ — ¥(om^tm^^fitz. t # , M^WSHMfB 

6 4 a t «*^aiH<MB 6 4b (DmZhlti 17 K «\ 

mu ^aoHf^-^^^i-^e 
[0068] s3^M«m^6 5 Z9mt)£frit=pmm#i 

50 #tt, ^»^5 3 c|:«|^^S 0 ^g^5 3 c 
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77 

[0 0 9 9] xyn^i 8(a5PST77^£ 

[0 10 0] r^JffimtS^y^-^l 8 0 
*WS«rB 2 A*$HfcPST77^1 nf** 

W-g-ftHK 5 8 fc: A* £ax5 0 bT-5r**«F»jtiaK 

Video Sequence 



00) «WF7- 2 3 1 4 4 9 

[0 10 1] ^tt, PST77^t tfy hy — 
^'t 1 ^- If?*— * (user data) tLTtr^h^MJ 
— At*fc|BttttlEfr3fc|Bttlt**tS 0 MPEG, MP E 
G2*Sm "user data"tt\ V— ^r^^, GOP, 

i^^^^^^^^tciK^BrsB-cfcso-e, pst77 
^ttWflttc^ ^v*, gop, tf^^-y^^y^fi: 

[0 10 2] ^l»lg4^MPEG^A^lf 
70 ^^(Dv^^x^^ ^1 tn^ott^ "extent ion and 
user data (i) "^"extent ion data"^fcte"user data" 

[0 10 3] 
[i£l] 



video_sequcncc ( ) 1 

next_start__code ( ) 
eequence_header ( ) 

if (nextbits C ) - = extention_stert_code) {, MPEG 2 

seqtience_extension ( ) 
do{ 

cxlension_jand_user_data (0) 
doi 

If Cnext_bits ( ) = = group_start_codc) { 
group_of_j3ictures_header ( ) 
extensIon_andjuser_data CD 

) 

pjcture_hcader ( ) 
extensions_and_user_data (2) 
picture_data ( ) 
} while <(next_bits ( ) = « picture_start_code)|| 

next_bits () = =group_start_code)) 
if (nextbits O ! = sequence_end_code) { 
sequence_header C ) 
seQuencc^cxtenslon ( ) 

} 

) while Cnextbits < )! = sequence_end_code) 
}else{ MPECli^^X 

do{ 

do{ 

group_of_picturca_header ( ) 
if (ncxt__bits ( ) — =user_data_start_code) 
user_data ( ) 

do{ 

picturc_header ( ) 

if (next_bits ()= =user_data_start_code) 
ueer_data ( ) 
picture^data ( ) 
} while (ncxl_bits ( ) = — picturc_slart_cade) 
} while (next_bits ( ) = = group_start_code) 
if (nextbits ( ) f = sequence_end_cade) 
sequencejieader ( ) 
} while (nextbits O! = sequcnce^end.code) 

} 

sequence end coda 



[0 10 4] *2ft:Sl £>"extention and user data 50 (i)"5r^i~ 0 "user data start cord"^ffig££ 
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(11) 



2 3 1 4 4 9 



19 

^TV^I^ #c*£"user datable* SftT^ 5 r t 



20 



* [0105] 
[*2] 



Extension and user data 



extension_and_user_data(f> { 



No. of bi<s Mnemonic 



while (CncxtWts ( ) = = cxt(3ision_start_cude) II 

<nextblts( ) = =user_slart_code» { 
if (nextbits 0= = extension_stan_codc ) 

ex tension jdata<0 
If (nextbitsC ) = = user_starl_mde> 
user_data< ) 



[0 10 6] ^3 tC'user data"£r^-f- 0 "user data" WtZ> n £ £r*B£1-3 0 
8 tf 5> h¥ffi-CfB«S£ft5 0 ^Jxitf, "0000 0000 0 [0 10 7] 

000 0000 0000 0 00raMB£^ 5£, "user data"^T* [S3] 
fUser data~~1 



user_data< > { No . of bils .\j ncnKinic 

user_data_starl_code 32 bslbf 

while (nextbits O ( = " 0000 0000 0000 0000 0000 0001 *) \ 

user_data a 

I 

next_start_code ( ) 



[0 10 8] PST77^lt «X.fi8^h©77^ 
t LT""user data'^fEtt^ft^ *4CPST77^ 
Sr^-To ^r.T% Mill r^A^l, 2, Nte*° 

[0 10 9] 
[*4] 



PST 


-7 4J\s*m- 


oooooooo 

00000001 
00000002 
00000003 


y 4 )\> Z 

y i >\> * 
y 4 a< * 
y 4 >\> $ 


l 

2 
3 
4 


11111111 


y * jv $ 


N 



[0 110] ft, PST77^U V->JrV^, GO 

[0111] *fc % PST77^ fris^yjsf 



^^.x, GOP. t 0 ^^^^^^o^co''user data" 
[0112] fB'*^#: 3 MlBf* £ftfc tf jx h ^ MJ —A 

^77 8 1 LT^[H]£g 9 0 CD"*!^*^ 

fkiajK8 2 k: a* Sits ^0*1^*^-^11]^ 8 2 

T\ nr**«F#* s *P**Jx5 G "user data"miE 

&^^TV^PST77^S^*tl, Hlfc^Ufc* 

^ k^a^ 2 2 meat £ at 5 0 -t©i^f 3-^3 i 

[0 113] roi5KHHWk*JlfcPST7?^|Cj; 
9*°* h^/l"* 2 2Wu #!IxJ3:\ F7^;^2 2 

^#l7^;^iLT^)^fVTy7^^^ N n— 

&457-f;i/?#tt5rtm5„ 
[0 114] MW^tt, @4(^tJ:5^ 

^/^^2 2fl N A^^f:PST77^:S^^W 
^101, 102[a!)7>f^l00 (1) -10 
50 0 (N) £rii£RU h * h U — A LT7 
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*r 9 3 4 , 3 5 ^fB«$*Lfcfe|6«#carWff«*Y 

J; 19 MIJtifdt^^^'Y 1 0 3 ^ 104^LT 
D/A»3 6, 3 7tcm^i~5o 
[0115] tK^ h 37^/1^ 2 2<D-7 J /U#<D— 

09x.tf3 x 3®^ 3 x 3lSiffl[DKl 2 l-em^W 
tt^f^ryi:Bf^\ ro^fVTyMMe d i 

aniMl2 3TtffiU ^<D®*<^jfi LTD/A 

S«3 6, 3 7(caj^i-^ 0 ^fVr^»^f^ 

[0 116] jBL JifB^^VT^iTtti^^T, fc 

[0 117] W;U^T(D®*^o^T 3 X 3M*^^ 

[0 118] r.^ttC>ftbT. /d^^i^^WSX 
3Bi<?)^fV7>'^^^f>7y7^WWrt 

[0 119] ft, 17^^fVry7^;P^Wj- 
5^1:^, ^<Dm&7 l, 2^^5t, :/ 

tSrt^tS C7^vl^3) 0 
[0120] r^i547>f;^l, 2, 3^PST7 

[0121] roj; 5te»i3tat«©w«^— ^w^ft 

^T, feF7^;^2 2W^f 10 1 s 1021: 

So 

[0 12 2] ftt»2**«oV^R«t5c ^2^J& 



(12) ^||ip7_ 2 3 1 44 9 

22 

ST77 ^^M**ffi*s«F-^t;^^**+S#a^^5 ^ 

[0 12 3] MS2 3tt(fc«Occ^=i — y l 8tC*5H"5PS 

10 ^Mt^7M (TOa°7^-^) l^CTiM^ 

-JHtEK 5 8(t Hi *3feFd fcB*tPST7?m 
[0 12 4] m^n — 8(a§PST77^ 

«£*ft(DiM^t§ 0 h:7^/i^ 2 2£# 

LTV^ M^iM^ff 5 r <!: H^x.o TBI 
[0 12 5] t£oT, W*fttTy h v~ h#MgWa£\ 

30 [0 12 6] r*L&Sr*'fW*fb:^9p«— * btit 
SMWAv^>— ^^«4f/hSvHli*i:5o o£9, r 

[0 12 7] JHMb#ft (quantizer scale code) 

5 0 n^n >y^i/^^^^^^5ic^~r o 
[0128] 
40 [^5] 
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Macroblock layer 



24 



macroblock ( ) I 

if < < sequence extension was not present >) 

while <ncxibita()== T 000(1 OflOl 111' ) 
macrob!ock_stuffing 
while (nextbils ( )= =' 0000 0001 000' ) 

macrob(ook_eficape 
rnacroUock__addreas__increment 
nnacroHock_mod es 
if <!macroblock_motion_forward II 

macroblock_motjon_backward> { 
if (picturo_structure = = r frame" ) i 

if (frame _pnedLframe_clc t = = 0) 
fraxtiG_motionjrype 

} else j 

fie!d_motionJype 

) 



No. of bits Mnemonic 



1 1 vlclbf 

11 vlclbf 
1—11 vlclbf 



2 ulmsbf 
2 uimsbf 



if < (picturc_slrud.ure= — " frame" ) & & 

< frame_pred_frame_dct = — 0) & & 

( macroblock Jntra 1| macroblock^ pattern)) 
dcttype l 

if ( macroblockjguarit > 

quantizer_scale_code 5 

if (macroblock_molion_forward || 

< m ac rob lock_in t ra & & conceal men t_rrio t!on_vectors ) ) 
for wa rd_motion_vectors < ) 

if (rnacroblocklmotion_backvs'ard) 

backward_motion_vc ctors ( ) 
iK ma croblo ckjntra & & concea 1 ment_motion_vectors ) 

marker 1 
if (macroblock_patLem) 

coded block pa U em ( ) 
for (i - 0 ; i< bIock_counl ; i +- -+- ) { 

block(i) 



uimsbf 
ulmsbf 



if (picturo_cocfing_type= =4) 
e nd_orf_macrobbck 



[0 12 9] if, 17W^ff#{bUfctt, 171/- 
^4 J Oif«t(Z)¥^|MEAN_Qlr*J6^ 0 PS 
T77^#$40i 5 fc, PST77^(|^^^fJ 

#V^if*#ftPST7?^t«!)at5. MEAN_ 
QtPST77^BB«tt, El 7 (A) fc*f ±5te, 
lilitfcott, 07 (B) fc*"r»S3RC0|8«"t? 
fcoTfeg^ (|U7 (B) (»^h7^;V^^gi[^ 

[0 13 0] MEAN_Q^PST7 7^i# 

tt\ H7 (a) i (B) oif*>fe*»— *Srfflv^T#^S 

[0131] *fr«Jfctt. HI 8 tC^i- £ 5 fcl, h 7 

*fc) *SA*SiXSfc, ¥«1 5 0T?17l/-^ 
MEAN_Q*Sjmj*tb«o ttt, PST^Ml 
5 1 TMEAN_Qi:S^^TPST77mSU 

tt*lSH6«i:|P]CTf*)5 0 
[0 13 2] ftfc. ±IS^*^b^^ffl^^^S;(7)^ 



[0 13 3] H±RHtfci5^ fR2SOfeMtt, IB l 
^JK^d^Sb^^iP^L, PST77^K£S:fff{t;i$^ 
3S^f — W 

^ftftf tJE Ctf 14 P S T 7 7 ^^"Kt:^ , £9 

[0 13 4] ft»CJ(S3JB6«olr^TRWfS 0 $3Hjfe 

«*fcttBI l^«F#*ro»tlft«H:**-t-«. 
[0135] [1 9 i 5 IS 3 StlfcW-Ctt, flS 2 

«-efl^gn (7)^^33—^1 8 fcHtf-fctf*;* h 

[0 13 6] *3*lfi«<07 f =a — ^3 1 tt, [Hi 0 Kl^c 

ti5K, El l 9 ©tt*W"t»* bfc«#ia» 90^ 

50 tC#tj*SiX-C*5 9. lfs/h^MJ-AiS$fl^s'77 8 
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(14) 

25 

1 Sr^fr- bT«-§-|HB& 9 0 <0RT**tt-8^IHIB 8 2 \c XJd 
[0137] 

[0 13 8] 3=fc, 1 ^E«olMfe«*RF*fb» 

^t-» n ^9^H^«T«*ft;#«3»«F*ft:-r« try 

[0 13 9] »*«4^|B*OH<fe«-i-«^b»«JC± 

[B2l Hl©^3-^l8©*rt«r*t^py^H 
[B3] 11^-^3 1 LT(Dm-^[H]^9 0« 30 
[gl 4] El 1<7}*°;* hr7^P* 2 2 coffin £r^^n 5/ 
[125] m4(D^^ Y~7^)V5! 2 2 cd:7^/1^#!!£: LT 
[El 6] *»«©IB2 3iafc«03i^3 — ^1 8(D«^^ 
[El 7] 0 6 b^^StRHlB&l 4 OOfMlSr 

[El 8 ] El 6 cdtK;* h 7 A AsfWRmb 14 0 (^*^Sr ^ 

^~t7*u >>^E]-efc5 0 

[ei 9 ] «(/)iif-^s^ft • m^itmm^m 3 

[El 1 0] B9<Ot3^3 1 4: LTO^-^Ih]K9 0 <£> 

[eh i] mmmft%-i\:<Dmm&mw~tz>mx»3bz> 0 

[Ell 2] HlftT*— ^SrJE3|frt-5»frfc*5*t5 t^^^r 
©*>f :/*Rm-5B-e*« 0 

[Ell 3] »W««#Sr«F#ft-t-51S3aSr»W-rSB"t? 
fe^)o 50 
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26 

[Ell 4] W««#^#^««fca»Yb*«^#*«Sr 
^T:/n y^B"<?*>5o 
[Ell 5] Ell 4fc*3Jt5^rf— 7jy hSIktHBSl 7(D 

^jy HC*o»ff*r»H-*-*B"tffc*o 
[Ell 6] HI 4fc*5Jt 5ji^=i—^1 8^>*jEft«SrS< 
"T^n y^Bt*5 0 
[El l 7 ] El 1 6 <D^m*e— K«J 0 5 2 <D«jff 

[El 1 8 ] El 1 6 cod C T^e— Y) #x[h3SS 5 5 oft 
f£«:R91-t-5H-eS>5o 

[EI 1 9] El 1 4^7 = ^3 1 O l«"t**>5«-J|-|a(6 
9 0 60»^«f9Sr*"r^n y^B-CibS. 

i «F*{b«« 
2 

3 EMK» 

12, 13 A/D**» 
1 4 7 1/-A^^!J 

1 5 nmt^-y is — * ^ v 

l 6 QMin^y A^^e y 

1 7 :7*~ hXIfeHIft 

1 8 ^ 

2 1 ^y 7?4>V9 

2 2 h 7 /U* 

3 1 7*^<—y 

3 2 7i-v> 7 hf» 
3 3 "7 l/^^^U 

3 4 «*{f^^i/-^^^y 
3 5 feMt7^^^ey 

3 6, 3 7 D/A3E*S 

4 9 t°^^J^[Hl£g 

5 o »#-<^ h^*aiaK 
5 i 7i/^^^y 

5 2 ^MH^E— K«J 5 #x.IUliS 

5 3 mnu 

5 4 ^»RI*EI1» 

5 5 DCT^ K»5#*.I1HS 

5 6 DCTIeI^ 

5 7 JfrHbEK 

5 8 TST*«**ft;0K 

5 9 a^ff ^ y77 

6 0 iSfr*^kIUK 
6 1 I DCTHig 
6 3 Jft|Hg 

6 4 ^U — A^^E-y 

6 5 wi^mmm 

8 1 g^f^y^T 

8 3 m&^mm 

8 4 IDCTfU^ 
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s 6 mum 

8 7 y u—M^^eD 

8 8 tt$«MK[H% 
100 (1) -100 (N) 
10 1,10 2 ^ 

121 3 x smm^&m^ 
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i 2 2 a^aex-Ens 

12 3 Media n1£tfj[nj£g 
140 h^^yW^tftmiHlK 

15 0 ^&)\e}$£ 

151 PSTft» 



[Ull] 



/ 




12 

/ 




21 

vh 








A/D 


















ft-^-VD 






A/D 
















7 4 >v* 



13 



T 

21 



7 is—l^jt^ij 



-15 



■y 



14 



PST 



38 



36 



22 





fflttM 


D/A 


D/A 







7 



37 



7 

22 



-34 



- 35 



17 



7 + K£»t3K 



I 



. &PST 



fjLy | &PST 



31 



7 1^- A 



-33 



T 

32 



2/ 



IM4] 

PST 
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-16- 



(17) 
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[El 3] 




V 
Q 

I 

n 
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(18) 



W 7-231449 



120 

/ 



7 4 -to K 



121 



3x3 mm 



[05] 



122 



XXX 
X © X 
XXX 



123 



Median 



Median 



«€■ <DJ^ ffl© 3 X 3 U3i© Mecfian £ 



PST 



(A) 



IE 7] 




PST 



(B) 



MEAN_Q 




MEAN_Q 



[H8] 





150 

1 




151 

\ 




quantizer_scale_cade 




MEANjQ 




PST 
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(19) 



¥?M¥-7 - 2 3 1 4 4 9 



[06] 
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[129] 



IS 



5v ^ 

I 

•Vr 



1 _^ 



CM 



CM 



46 



2 i 



K 



CQ 



a 

\ 
< 



o]r> 



< u 



« 

4P 



CM 



. CO 



S o 



lira 



-4 _ 



$8 



El 
1 



.CM 
CO 



CM 



V 

in*s 



US I 

a in 



55 



CO 



a— 



\ 



J- 



K T 



is 
an 



■a 
i 



K v 



9 



8- 



Dp 



a- 



<- ate 



0|P 



A3 



CO 



-A 



•RD1P 
33!!p 
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(21) 



MP 7-231449 



[mi o] 




v 

D 
! 

n 

1K 
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(22) 



#i¥7- 2 3 14 4 9 



[mil] 



t = ti t = t2 



t=ta 



PC3 




PC12 




-PC23 



[112] 



Fl F2 F3 F4 F5 F6 F7 F8 F9 F10 Fll F12 F13 F14 F15 F16 F17 



\ 




I BPBPBPBPBPBPBPBP 



Fl F2 F3 F4 F5 F6 F7 F8 F9 FIO Fll F12 F13 F14 F15 F16 F17 




I BPBPBPBPBPBPBPB P 
+ l P. B-racture 
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(23) 
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[Ull 3] 



(7 1/-^^) 



B 



DATA 




[/ \SP4, 

i "»\ i ] / M 



FIX 

7~ 



(I) CB) (P) 



CB) 



CP) 



[11 4] 



11 



12 







A/D 


A/D 







13 




17 



Y/C ^ 



36 



22 



h 1 gt^s hH 



37 



22 



Mm 

34 



35 



— 3 



I fzrZ i — 3i 
♦ 



T 

32 



T 
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8 Ky M 




Ytl] 


YC2] 


YC3] 


Y[4] 


Cb[5] 


Cr[6] 



16 



II 5] 




7*?<<7. 1 



^5^^ N 





2 


3 


4 


■ 


• 


7 


8 




- 



(A) 



[HI 1 7] 



YEl] 



YES] 



Y[2] 



YC4] 



(B) .flSgggjtg 



Cr[SJ 




7 l^-A^iW*- K 



»2<07^-^K(0f-^ MWflKMIMSC 
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(25) 
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[116] 
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(26) 



J¥ 7 - 2 3 1 4 4 9 



imi 8] 



(A) 



(B) 



YCl] 



Y[3] 



Y[2] Y[l] 



Y[4] Y[3] 



Y[2] 



Y[4] 



CbC53: 



Cr[6] Cb[5j 



Cr[6] 



7I/-A/7^ -;V KDCT K 
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[119] 




-4 
ih 

Vs 

V 

?^ 
D 

I 

n 
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